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The Thorne Mechanically Origi- 
nated Dividing Wheel. 
BY JOHN RANDOL. 

The first Thorne typesetting machine 
was built at the R. Hoe & Co.’s shops, 
and _ there, Thorne was 
made acquainted with the construction of 


undoubtedly, 


the Hoe dividing wheel. 

This first Thorne typesetter was a disk 
machine Afterward, when Thorne 
established a factory in Colt’s Armory, 
Hartford, the 
its present cylinder form, and in 
flat and cylinder shapes requires spaced 
mill the -utmost The 
Thorne machine uses the ordinary mov 


machine was changed to 
both 
cuts of accuracy 
able printers’ type, and the cuts in the 
cylinders (somewhere about a hundred 


in number) are of such size as to just Ie 


a type lying flatwise slide freely down 
in the upright cylinders, of which there¢ 
are two, one on top of the other. The 
extreme accuracy in spacing demanded 
arises from the necessity that the hun 
dred mill cuts in each cylinder must 
register or “match up” exactly with each 
other in all positions. If there is any 


variation the type will not drop freely 


from the slots in the top cylinder into 


the slots in the under cylinder, and the 


machine will not work at all. The slots 


cannot have any clearance, because if they 
were free the thin type could turn over 
edgewise in them, which would also de 


stroy the possibility of using the ma 


chine. 
When Thorne began at 
the best dividing wheels he could obtain, 


Colt’s he tried 


and finding none of them would cut his 
cylinders with the accuracy required, he 
set about the job of originating a divid 
ing wheel which should be good enough 
for this use 

Knowing of the Hoe 
knowing the great labor involved in the 


the 


wheel, and also 


hand-fitting of sections to exact 


Thorne hit on 


the 


equality with each other, 


the plan of construction shown in 


figure, in which the cast-iron sections are 


round. These sections. which are shown 


twenty-four in 


num- 
de 


sired, and it will be observed that prime 


in the drawing as 


ber, may of course be as many as 


numbers are as easily obtained as any 
others, by either the Hoe or Thorne 
methods 

The disks for the Thorne wheel were 


and nearly down 


first turned to thickness 


4 aa 
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to diameter and had the hole bored and 
reamed in the air, being made on the free 
ends of long the chuck 
Next they were each sized with a fine cut 
taken with a hard tool over the faces of 
all the disks, one after the other, on 
arbor, without moving the lathe tool in 


blanks held in 


an 
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regard to the temperature of the room or 


heat produced by grinding, or any of 


embarrassing condi- 


the other extremely 


tedious and 


which make it so very 


1oOns 


expensive to carry on any machine shop 


operations which demand a constant tem 


or out. Finally the disks were all fin- Mention has frequently been made in 
ished by grinding on an arbor in the this paper of the value of a tlood of wa- 
air, the arbor itself being held in the ter in grinding operations, but the neces 
nose of the grindiig machine spindl ty for a flood of water, not the mere 
and used without a tail center This bble commonly applied by tool makers 
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THORNE’S MECHANICALLY ORIGINATED DIVIDING WHEI 
final grinding was done under a large where water i sed at all, is far from 
stream of water of uniform temperature. _ be enerally understood by those wh« 
The arbor was of course ground in pos! use grinding machines only occasionally 
tion, and the disks were slipped on and and the writer has more than once lately 
off with the fingers without pounding een costly failures made in attempts to 
Water was freely used, and water in a_~ grind flat surfaces, which would have 
large stream, large enough to flood both been entirely successful had a sufficiently 
the grinding wheel and the work, is an large stream of water been applied to 
essential feature in such an operation; keep the work perfectly cool It is 
first because the water is needed to make = simply abst ttempt to grind a thin 


the grinding wheel cut uniformly, and 


next because water from city pipes is 
actly uniform in temperature 


almost ex 


for any one day, and so keeps all the 


individual pieces at uniform temperature 


if used in sufficient abundance, without 


machine 


lat grinding 


piece « eel « 
dry. The m« heats and buckles up, 
ind the wheel « the hill off, and as 
soon as the work is cool there is a hollow 
where the bump was 


The Thorne dividing wheel disks, pro- 
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duced by the operation detailed, were said 
to be well inside of 0.0001” variation limit, 
and were cheaply produced, considering 
the \s 


shown in the section, the machine work 


degree of accuracy attained. 
on the body of the wheel is very little, and 


it seems likely that an original dividing 


wheel on the Thorne plan can be pro- 
duced for 1 per cent. of the cost of a 
wheel of the same diameter and number 


of gradations made on the Hoe plan. 
In use the sections of the Thorne wheel 
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CONNECTING 


are not disturbed, the index entering the 


tapering between two disks. In 


making an original dividing wheel of this 


space 


class it is of the utmost importance that 
the ledge on which the sections find their 
footing should not be in the slightest de- 
gree eccentric, and in consequence it 
would be prudent to finish this ledge af- 
ter the wheel was in final position on gear 
spindle and to finish it 


cutting engine 
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by grinding under a heavy stream of wa 
ter. If this course is followed it seems 
that with care a very close approach to 
accuracy can be reached at a very small 
cost relatively. 

So far as is known the Thorne wheel 
now in use at the Thorne shops is without 
under its 
there 


sensible errors. The work cut 


indexing answers perfectly, and 
can be no doubt that this cheap construc- 


tion ranks well up among the original 


dividing wheels 
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masses of water in motion gives rise to 


water hammer, which is so serious an 
evil as to have kept the piston speed of 
pumping engines down to a figure which, 
to one not realizing the serious nature of 


The 


new 


the problem, seems almost absurd. 


accompanying illustrations show a 
system of pumping engine, designed by 
Mr. C. P. Holst, of Amsterdam, Holland, 
in which the problem is attacked in an 
entirely new and highly interesting man- 


ner. The leading idea of the inventor is 
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THE HOLST PUMPING ENGINE 


Fig. 2 


MECHANISM BETWEEN STEAM 


The Holst Pumping Engine. 


One of the most troublesome factors 
connected with the design and operation 
of large pumps is that growing out of the 
inertia of the water. This factor increases 
in importance with the speed, and how 
serious it is the pre 
vailing low speed of pumping engines. 


The starting of 


can be seen from 


repeated stopping and 


AND WATER 


eG 


tn. Machinist 


ime 


ENDS. 


to avoid the difficulties due to inertia by 
avoiding the repeated stopping and start- 
ing of any part of the water, the arrange- 
ment being such that, with the engine 
once started, the water flows through the 
pump in a stream of which the velocity 
in all parts and at all times is constant. 
This is accomplished primarily by the 
arrangement of the pumps, which is such 


that there is but one passage for the wa 
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ter through the entire four pumps, these naled at a on the frame, while its upper ms (the accuracy of which we have veri- 
being in series with one another, and not end carries a triangular piece, b c d._ fied by laying out the motion) they will 
in parallel and in separate water pas Point c of this piece is connected to the be surprised at the degree of uniformity 
sages, as usual. Thus, consulting Fig. steam cross-head, while point d connect hown The unequal divisions of the 
1, the water enters at the inlet and circu- by a link d e to the water cross-head. steam end should be compared with the 
lates through all four pump cylinders in The effect of the mechanism is to deliver equal divisions of the water end in mak 
succesion, as indicated by the arrows, ing this examinatior 

finally emerging at the outlet. The pump Stull another refinement shown in Fig 
buckets are single acting and have valves | is the enlargement of the water piston 
which open outwardly in the lower pair rods which are made of such a diameter 
and inwardly in the upper pair. It will that the annular passages around them 
be seen that any bucket whose motion st — have the same area as the water pipes 
any instant is opposite to that of the The passages through the buckets and 
water simply allows the water to pass valves are given the same area, as shown 
through it with the valves open, while in Fig. 3, so that the velocity of the wa 
of those which move in the same direc- ter is uniform through the whole ap 


tion as the water the one moving the paratus, there being thus no lost work 


faster will do all the work, the water SSS due to the acceleration and retardation of 


simply passing through the one moving the water 
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It will be seen it the pump has no 


i] 


at the slower speed. Starting with bucket \ 





foot valve and that there can be no slam 


ddd 


a nearest the outiet and just before it 





ming due to su i valve, while the clos 
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crank reaches the center, the bucket is { | 


ng of the bucket iives ft ike S plac under 


but more slowly than the current. Con- \ very favorable conditions. Up to the act 


sequently the water opens the valves and a“ of closing the water travels faster than 
flows through the bucket At the same | | the bucket and passes through the valves, 
instant the crank of bucket b is near the the closing taking place as the motion 
quarter and the bucket is moving at max- of the bucket overtakes that of the wa ’ 
imum speed in the direction of the cur- { ter and at the instant when there no 
rent, and hence does all the work ey, difference between the two velocities 
Bucket c, which is next in the series, is lor three throw single acting pumps 
also moving slowly, but in the direction driven fron crank shaft, a modification 
= 
of the mechanism is provided, by which 

water flows through it as it does through — the action of each plunger is during a 

<< ' , , 

———— third of a revolutior the velocity of the 


traveling in the direction of the current, a \\\E 


























opposite to that of the current, and the 
a, while bucket d moving at the maxi- — \ 
mum velocity does no work because its ‘ai aia plunger being made uniform for that 
valves open the wrong way and the wa LJ amount of plunger travel \n experi 
ter flows through it \s bucket b ap 7 mental pump of this construction has been 
proaches the end of the stroke, bucket « made by the Nederlandsche Fabriek van 
approaches the center of its” stroke = Werktuigen en Spoorwegmaterieel, of Am 
3ucket b therefore drops the load and c terdam, of § incl diameter and 8 inches 
takes it up, and as the rotation goes or troke he following table gives the re 
the other plungers take hold in succes ee Pra gy eee sults of a test of this pump intended 
sion. The action may be compared to Fig. 3 more especially to show the amount of 
that of four men pulling a rope, only one pigponN AND VALVE OF HOLST PUMPING “lip and the volumetric efficiency of the 
of whom pulls at a time while the others ENGINE pump. Thi Ives used were of the pat 
are renewing their hold and each on tern shown in Fig. 3, but for the purpose 
taking hold in regular rotation an almost perfectly uniform motion to of the test had the springs removed. The 
Since each bucket would drive’ during the water cross-head during the quadrant volumetric efficiency, especially at the 
one quarter of a revolution, and that the of action The divisions of the center higher speeds, will be seen to be remark 
quarter for which the vertical position of 
the crank is the center, during which the 
variation in the velocity of the bucket is porerence — Vacuum Pressure at Total Head tal Quan- Total n ail 
comparatively slight, it is clear that as Number p. min pene ph. ota ao 9 ; ore i doe : : Efficier 
so far described the engine would give a 
nearly uniform movement to the water. :; 160 c , 1.4 1473 a, 90.2 
Mr. Holst has not been satisfied with this > 100 6 2.2 2.8 1484 672 os. 1 
result, however, and has introduced a 3 16% 0 3-0 3.6 1451 O71 Qo. 1 
further refinement in the connecting 4 _ o" 4-75 5° 35 149® ms 97 4 
mechanism seen between the steam and Z 24 7 "8 3.4 aa 6s og ) 
water cylinders This mechanism is 7 24 .6 2.0 3.0 1449 652 08.8 
shown on a larger scale in Fig. 2, and its 5 I 5 2. 2.5 1011 72 99-4 
object is to take the uneven motion of 
the steam piston rod and so modify it TABLE OF RESULTS OF A TEST OF THE HOLST PUMP 
that the resulting motion of the pump 
rods, during the working part of the line at the steam end give the distances ably high, especially when the small size 
stroke, will be almost absolutely uniform. traveled by the steam cross-head for the of the pump is considered. D. K. Clark 
Fig. 2 is reversed in position from Fig -orresponding equal divisions of the states that for ordinary pumps. this 
' 1, the right-hand cross-head of Fig. 2 crank circle, while the divisions at the efficiency ranges between 80 and go per 
belonging to the steam cylinder, while water end give the corresponding dis- cent., 96 9. 97 per cent. being a high 


the one at the left is the water cross-head. tances traveled by the water cross-head. value, while the lowest value given in 


A swinging radius lever a 6b is jour- If our readers will compare these divis- this table is 97.8 per ce 
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Patents.—II.* 
BY JAMES W. SEE. 
NEW PURPOSE. 

If an invention is old it is old regard- 
less of any new purpose to which it is 
put. It is no invention to put a machine 
to a new use. If an inventor contrives a 
meritorious machine for the production 
of coins or medals his invention is lack- 
ing in novelty if it should appear that 
such a machine had before been designed 
as a soap-press, and this fact is not al- 
tered by any merely structural or formal 
difference, such as difference in power or 
strength, due to the difference in duty. 
The invention resides in the machine and 
not in the use of it. If the soap-press is 
covered by an existing patent that patent 
is infringed by a machine embodying that 
invention, regardless of whether the in- 
fringing machine be used for pressing 
soap or silver. And it is no invention to 
discover some new capacity in an old 
invention. An inventor is entitled to all 
the capacities of his invention. 

COMBINATION CLAIMS. 

Many people have an erroneous notion 
regarding patent claims and consider the 
“combination” as an_ ele- 
ment of The is that all 
mechanical claims that are good for any- 
No claim 
for an individual mechanical element has 
for 
and I doubt if a new mechanical element 
All claims re- 
combinations 
Combina- 


expression 
weakness. fact 


thing are combination claims. 


come under my notice many years, 
has been lately invented. 


solve themselves into 
whether so expressed or not. 
tion does not necessarily imply separate- 
The 
pet tack is after all but a peculiar com- 
bination of body and head and barbs. 
The erroneous public contempt for com- 


ness of elements. improved car- 


bination claims is based upon the legal 
maxim that if you break the combination 
you avoid the claim and escape infringe- 
ment, and this legal maxim should be 
well understood in the 
If the ele- 
ments and the competitor can omit one 


formulating 
claims. claim calls for five 
of the elements he escapes infringement. 
Therefore the claim is good only when 
it recites no elements which are not 
essential. Many inventors labor under 
the delusion that a strong in 
proportion to the extent of its array of 
The opposite is 
that the 
which recites the fewest number of ele- 


ments. 


claim is 


elements. 
truth, 


exact the 


and claim is strongest 
It is the duty of the inventor to 
analyze his invention and know what is 
and what is not essential to its realiza- 


tion. It is the duty of the patent solicitor 
to sift out the essential from the non- 
essential and to draft claims covering 


broad combinations involving only essen- 


tial elements. Sometimes the inventor 


will help him in this matter, but quite as 
often he will, through ignorance, hinder 
* Presented at the Niagara Falls meeting of 
he American Society of Mechani cal Engineers. 
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him and combat him. The invention 
having been carefully analyzed and re- 
duced to its prime factors, and the claim 
having been provided to comprise a 
combination involving no element which 
is not essential to a realization of the 
invention, a new and more important 
question arises. The elements have been 
recited in terms fitted to the example of 
the invention thus far developed. The 
combination is broadly stated, but the 
terms of the elements are limiting. Can- 
not some ingenious infringer realize the 
invention by a similar combination escap- 
ing the literalism of the terms of the ele- 
ments? It is at this stage that the claim 
must be carefully studied. The inventor, 
or some one for him, must assume the 
position of a pirate and set his wits to 
work to contrive an organization realiz- 
ing the invention but escaping the terms 
of the proposed claim. When such an 
escaping device is schemed out then the 
defect in the claim is developed and the 
this way 
every possible escape must be studied so 
as to secure to the inventor adequate 
Solicitors 
find it difficult to get inventors to do or 
consider this matter properly, inventors 


claim must be redrawn. In 


protection for his invention. 


being too often inclined to disparage al- 
ternative constructions, the matter being 
largely one of sentiment founded on the 
love of offspring. The wise inventor will 
recognize the fact that the patent which 
he proposes to get is the deed to valu- 
able that the of the 
deed is not to permit him to enter upon 
the property, for he can do that without 
the deed, but that it is to keep strangers 


property; object 


from entering upon the property; that he 
without 
unauthorized competition; that when the 
property begins to yield profit it will in- 
vite competition; that competitors may 


desires to enjoy his invention 


make machines worse than or as good 
as or better than his; and that he can get 
claim 
which would bar poorer as well as better 
machines 


adequate protection only in a 
invention 
Briefly, then, all good claims for mech 
anism the 
fewer the elements recited the stronger 


embodying his 


are combination claims; 
will the claim be; non-essential elements 
weaken or destroy the claim; the claim 
should not be considered satisfactory so 
long as a way is seen for the escape of 
the ingenious pirate. 
COMBINATIONS AND AGGREGATIONS. 

A given association of mechanical ele- 
ments may be entirely new, but it does 
not follow that it forms a _ patentable 
association, for not all new things are 
patentable. If the new association is a 
combination it is patentable, but if it is a 
mere aggregation it is unpatentable. An 
association may, be new and still all of its 
separate elements may be old, the act of 
invention lying in the fact that the ele- 
ments have been so associated with rela- 
tion to each other as to bring about an 


improved result or an improved means 
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for an old result. All new machines are, 
after all, composed of old elements. The 
law presupposes that the elements are 
old and that the invention resides in the 
peculiar association of them. If we take 
a given mechanical element, recognized 
as having had a certain capacity, and if we 
then similarly take some other mechanical 
element and employ it only for its previ- 
recognized capacity, and if we 
then add the third element for its recog- 
nized capacity, we have in the end 
only an association of three elements 
each performing its well-recognized in- 
dividual office, and the entire association 
performing only the sum of the recog- 
nized individual elements. Such an asso- 
ciation is a mere aggregation, a mere 
adding together of elements, without 
making the sum of the results any 
greater in the association than it was in 
the individual elements. It is simply 
adding two to one and getting three as a 
result. An aggregation is unpatentable. 
As an illustration, a heavy marble statue 
of Jupiter is found in the parlor and diffi- 
cult to move. 
under its pedestal, and it becomes easier 


ously 


Ordinary castors are put 


to move. Modern anti-friction two- 
wheeled castors are substituted for the 
commoner castors, and the statue be- 


Castors were 
never before associated with a statue of 
Jupiter. 


comes still easier to move. 


Here is a new association, but 
The statue of 
Jupiter has been unmodified by the pres- 


it is a mere aggregation 


ence of the castors, and the castors per- 
form precisely the same under the statue 
of Jupiter that they did under the bed- 
stead. There is no combined result, and 
there is no patentable combination. 

But if an inventor takes a given me- 
the purpose of its 
well-recognized capacity, and then asso 


chanical element for 


ciates with it another mechanical element 
for its recognized capacity, but so asso- 


ciates the two elements that one has a 
modifying effect upon the capacity of 
the other element, then the association 


will be capable of a result greater than 
the sum of the results for the individual 
This result is not 
due to the individual elements, but to the 
them One been 
added to one and a sum greater than two 
The 
result may be due merely to the bringing 
of the two elements together, so that 
they may mutually act upon each other 
or it may be due to the manner or means 
by which they are joined. In a patent- 
able combination the separate elements 
mutually act upon each other to effect a 
modification of their previous individual 
results, and secure a conjoint result 
greater than the sum of the individual re- 
sults. The elements of a combination 
need not act simultaneously; they may 
act successively, or some may act with- 
out motion. As an 


elements. excessive 


combination of has 


has been secured. modification of 


illustration, assume 
an old watch in which there was a stem 
for setting the hands, and assume another 
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old watch with a stem for winding the 
spring. If an inventor should make a 
watch, and provide it with the two stems, 
he would have only an aggregation. But 
if he employed but one stem, and so lo 
cated it that it could be used at will for 
setting the hands, or for winding the 
spring, then he would have produced a 
combination. The particular instance 
just given is not a case of the same num- 
ber of elements producing a result in ex- 
cess of the individual results of the sepa- 
rate but 
lesser number of elements producing a 


elements, is rather a case of a 
combination result equal to the sum of 
the previous results of a great number of 
elements. A better example would per- 
haps be a new watch with its two old 
stems so related that either could be used 
for setting the hands, or for winding the 
spring. 
GENERA AND SPECIES 

An inventor, being the first to produce 
a given and desiring to 
patent it, may see at once a patentable 
variation on the device. In other words, 
he makes two machines patentably differ- 


organization, 


ent, but both embodying his main in- 
vention He drafts his broad patent 
claim to cover both machines. In his 
patent he must illustcate his invention, 


and he accordingly shows in the drawings 
the The ma- 
chines represent two species of his gen- 


preferred machine two 
eric invention, and for illustration he se- 
lects the preferable species. He drafts 
his generic claim to cover both species, 
and he follows this with a specific claim 
the The 
question might be asked, if the broad 


relating to selected species. 
generic claim covers the selected and all 
other the 
specific claim, why not rest on the gen- 


species, why bother with 


eric claim? The answer is that it might 
in the future develop that the genus was 
old, and that the generic claim was in- 
valid, while the specific claim would still 
The the specific 
claim may thus be held notwithstanding 
But the 


be good infringer of 
the generic claim becomes void. 
inventor cannot claim his second species 
in his patent. He can claim the genus, 
and he can claim one species under that 
but all 


covered in 


must be 
It is 


unwise to illustrate alternative species in 


genus, other species 


separate patents even 


] 


a patent for, in case of litigation, some 


one of the alternative species might prove 
to be old. This would have the effect, of 
course, to destroy the generic claim, but 
it might possibly have the effect of dam- 
aging the specific claim if it should ap- 
pear that the specific claim was, after all, 
merely for a modification as distinguished 


Were it for 


the danger of broad generic claims being 


from a distinct species not 


rendered void by discovered anticipa- 


tions, there would be no need for claim- 
ing species, but in view of such possibility 
it is important to claim one species in the 


yeneric patent, and to protect alternative 
4 


species by other patents 
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COMBINATION AND SUB-COMBINATION, 


A given machine capable of a given 
ultimate result having been invented, a 
claim may be drawn to cover the com- 
bination of elements comprised in the 
machine. Such claim will cover the ma- 
chine as a whole. But, the fact being rec 
ognized that many machines are, afte 
all, composed of a series of sub-machines, 
and that these sub-machines, in turn, are 
composed of certain combinations of ele- 
ments, and that within sub- 
machines there are still minor combina- 
tions of elements capable of producing 
and that the 


sub-machines, or some of the subordinate 


these 


useful mechanical results, 
combinations of elements within the sub- 
machines, might be capable of utilization 
than that 


hended by the main machine, it becomes 


in other situations compre- 


important that the inventor be protected 


regarding the sub-machines and _ the 
minor useful combinations. Claims may 
be drawn for the combination consti- 


tuting the main machine, other ‘claims 
may be drawn for the combinations con 
stituting the operative sub-machines, 
and claims may be drawn covering the 
of elements 


Each 


minor useful combinations 
found the 


claimed combination must be operative. 


within sub-machines. 
But secondary claims cannot be made for 
sub-machines or sub-combinations which 
are for divisional matter or matter which 
should be made the subject of separate 


patents 


MECHANICAI 


Where an 


mechanical device for the production of 


EQUIVALENTS 


inventor produces a new 
a certain result, he can often see in ad- 
vance that various modifications of it can 
be made to bring about the same result, 
and even if he does not see it he may in 
the future find competitors getting at the 


He 


inalyzes the competing structure, and de- 


result by a different construction 


termines that “it is the same thing only 


different,” and wonders what the legal 
doctrine of mechanical equivalents 
means, and asks if he is not entitled to 
the benefits of that doctrine, so that his 
patent may dominate the competing ma 
chine 

\n inventor may or not be entitled to 
invoke the doctrine of mechanical equiv 
alents, and the doctrine may or may not 


cause his patent to cover a given fancied 
infringement. If an inventor 


in a certain field, and is the first to pro- 


IS a pioneer 


organization of mechanism by 


duce an 


neans of which a given result is pro- 
duced, he is entitled to a claim whose 
breadth of language is commensurate 


with the improvement he has wrought 


He 


performance, but 


cannot claim functions or 
his 


words, to 


in the art 
must limit claim to 
mechanism, in other the com- 
bination of elements which produces the 
new result. His claim recites those ele- 
ments by name. If the new result cannot 


be produced bv any other combination of 
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elements, then, of course, no question 


But 


it may be that a competitor contrives a 


will arise regarding infringement. 


device having some of the elements of 


the combination as called for by the 
claim, the remaining elements being 
omitted and substitutes provided. The 


wil! not respond 
But the 


courts will deal liberally with the claim 


competing device thus 


to the language of the claim. 


of the meritorious pioneer inventor, and 
will apply to it the doctrine of mechanical 
equivalents, and will hold the claim to be 
infringed by a combination containing all 
of the elements recited in the claim, or 
containing some of them, and mechanical 
Were 


it not for this liberal doctrine the pioneer 


equivalents for the rest of them. 
inventor could gather little fruit from his 
the could be 
perhaps, by the mere substitution of a 


the 


patent, for patent avoided, 


wedge for screw or lever, called for 


by the claim The court, having ascer 


tained from the prior art that the inventor 


is entitled to invoke the doctrine of 


equivalents, will proceed to ascertain if 


the substituted elements are real equiva- 


lents \ given omitted element will be 


considered in connection with its sub- 


1 


stitute element, and if the substitute ele- 


ment is found to be an element acting in 
substantially the same manner for the 
production of substantially the 


and if it be found that the 


same in- 
dividual result 
prior art has recognized the equivalency 
elements, then the 


of the individual 


court will say that the substituted element 


two 


is a mechanical equivalent of the omitted 
element, and that the two combinations 


ire substantially the same. This reason- 


ing must be applied to each of the omitted 
elements for which substitutes have been 
furnished In this way justice can be 
done to the pioneer inventor But the 
courts, in exercising liberality innot do 
violence to the language of the claim. 
The infringer will not escape by merely 
substituting equivalents for recited ele- 
ments, but he will escape if he omits a 
recited element and supplies no substi- 
tute, fe he courts will not read out of a 
claim an element which the patentee has 
deliberately put into the claim ind a 
combination of a less number of elements 
than that recited in the claim is not the 
ombination called for by the claim 

It is seldom that the exemplifying de 
vice olf the pioneer inventor 1s a pertect 
on Later developments and improve- 
ments by the original patentee, or by 
others, must be depended on to bring 
ibout perfection of structure. Those who 
mprove the tructure are as much en- 
itled to patents upon their specific im- 
provement the device as was the or- 
ginal inventor entitled to |] patent for 
the lamental device. These improvers 
ire seconda inventors, and are not en- 
titled to invoke the doctrine of mechani- 


secondary inventor 
a new result, but his 


patent was tor new means 


for producing 
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the old result. His is tor this 
improvement in means, and his claim will 
be closely scrutinized in and he 
held to it, subject only to formal 
variations in structure. The 


thus restricting the claim of the secondary 


patent 


court, 


will be 
justice of 


inventor must be obvious, in view of the 


fact that if the doctrine of mechanical 
equivalents were applied to his claim then 
the fundamental device on which he im- 


upon it, 
It is thus 


proved would probably infringe 
which would be an absurdity. 

seen that the pioneer inventor may have 
terms that its 
that he may in- 


a claim so broad in its 
terms cannot be escaped; 
voke the doctrine of equivalents and have 


his claim dominate structures not directly 


responding to the terms of the claim; 
that the secondary inventor, who im- 
proves only the means, limited to the 


recited means and cannot invoke the doc- 


trine of equivalents. But within this gen 


eral view, sight is not to be lost of the 
fact that secondary inventors may be 
pioneers within certain limits. They are 
not the first to produce the broad ulti 
mate result, but they may be pioneers in 
radically improving interior or sub-re- 
sults, and they may thus reasonably ask 
for the application of the doctrine of 


equivalents to their claims within proper 
The matter often becomes quite 
complicated, is sometimes difficult 
the result 
machines 


limits. 
for it 
to determine as to what is 


in a given machine, for many 


combination of 
Thus the modern 


grain-harvesting machine embodies a ma- 


consist, after all, of a 


subordinate machines. 


chine for moving to the place of attack a 


machine for cutting the grain, a machine 
for supporting the grain at the in 
stant of cutting, a machine for re- 


the cut grain, a machine for 
the cut grain to a bindery, a 
machine for measuring the cut grain into 
the 
applying the band, 
a machine 
a machine to 


ceiving 
conveying 
compressing 


gavels, a machine for 


gavel, a machine for 
a machine for tying the band, 


for discharging the bundle, 


receive the bundles and carry them to a 
place of deposit, and machine to de- 
posit the accumulated bundles. The ma- 


would be useful with one or more 
and each 
capable of performing 
results 
Pioneership of in- 
the 
sub-machines, 


chine 


of these sub-machines omitted, 


machine may be 


its own individual alone or in 


other associations. 


vention might apply to main ma- 


r to the 
the sub-organization 


or even to 
the 


chine, or 
within sub 
machines 

(To be concluded.) 


A AA 


Our costly fighting machines seem to 


be giving a better account of themselves 
than some pessimists among us dared to 
The Oregon’s run of 14,000 
without and 
at the end of the 


asking for a cent’s worth of 


anticipate. 


miles, 4,000 miles coaling, 


her readiness for duty 


trip without 
makes a 


repairs, highly encouraging rec- 


ord 
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Shop Tools Driven by Compressed 
Air—III The Ridgely-Johnson 
Pneumatic Hammers. 

We illustrate herewith one of the latest 
of the rather numerous class of 
pneumatic hammers interesting 
addition to the family. 
three different styles of this machine, 


now 
and an 

There are, in fact, 
and 
they are adapted to the entire range of 
work, 
of tools may profitably be applied. 


The single hammer is shown in the half- 


now a wide one, to which this class 


tone Fig. 1 and in section in Fig. 2. Re- 
ferring to Fig. 2, the construction and 
operation of the hammer will be easily 
understood. B is the main cylinder or 
case of the tool. This is made of tool 
steel, tempered in oil, and its two inner 


different diameters ground 


The 


surfaces of 


to standard gages bronze stock or 





PNEUMATIC 


THE RIDGELY-JOHNSON 
HAMMER 
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ends projecting slightly through the bush 
and into the chamber U 

The hoseconnection is made at N, andthe 
air, passing the thumb-controlled, balanced 
valve K, and through the passage P, enters 
the cylinder at R. The annular chamber 
T T is thus filled, and pressure constantly 
maintained therein. This pressure acting 
upon the shoulder or collar of the piston 
drives it back until the openings S com- 
municate with the annular chamber 7, as 


shown in the cut. This fills all the space 
behind the piston, and it is driven for- 
ward with force to strike its blow upon 
the tool. At the moment of striking, the 
ir behind the piston is exhausted by the 
passages S S into the chamber U, and 
out to the air at O. The pressure con- 
stantly acting in the annular chamber T 


against the head of the piston then asserts 


| 
— ; 
| ; : 
> i 
ev 
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SECTION OF SIMPLE HAMMER 

» = 

\ | 

1 





American Machinist 


FIG. 3.—SECTION OF 
handle is secured to the barrel by the 
steel cap or nut /’. This cap is ratcheted 
on its outer edge and is held from un- 


screwing by the pawl M/. This cap also 
the which 


piston or 


chamber in works the 
striking hammer E£, the only 
working part of the D is a hard- 
ened steel socket readily renewable. The 
tools turned shanks fit- 
hardened 


closes 
1 
tool. 


not shown, have 


ting the socket D, and with 


COUN TERBALANCE 


HAMMER 


itself and drives the piston back, which 
completes the cycle of operations, and the 
piston is then ready for the next blow. 


From this brief description it will be seen 
that both the construction opera- 
tion of this tool are simple. 
The ports are large 


and the 
extremely 
and the 


and free, re- 


moval cap F takes the tool apart and 
makes all the surfaces accessible. 
Fig. 3 shows the construction and 
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operation of the “counterbalance” ham- 


mer. Whatever jar or vibration there is 
in a pneumatic hammer (and in many it 
is a cause of serious complaint) comes 
from the force exerted to reverse the 
motion of the piston. In this tool, by 


an 
the 
jar or 
The 


the 


adding a second piston, working in 
direction, and 
the str 
vibration is almost entirely removed. 


both 


explain 


reversing at 


the 


opposite 


same instant as iker, 


two sections showing pistons at 


extreme positions the operation 
The striking piston is ope- 
the 


backward by 


quite clearly. 


rated as before, while counterbalanc- 


ing piston is driven the 


same air which drives the main piston for 
ward. The back piston never goes quite 
as far back as shown, as it is caught by a 


cushion of free air behind This cush- 


ioned air also helps to return the piston 
when the tool is in actual operation. In 
the construction of this tool the back cap 


F, Fig. 1, is not used, the back end be 


ing solid, and the front part in this case 


screwing into the stock and inclosing the 
vibration of 


held 


pistons In operation the 


this hammer is so light that it can be 
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The 


and 


in diameter machine weighs about 


35 pounds is strictly a hand portable 


riveter. It is applicable to heads, flanges, 


domes, legs and other parts of a boiler 


which cannot be reached by the regular 


riveting machines, and may be used for 


any work requiring heavy hammering or 
rivet heads may 


the 


sledging. In riveting the 
be held by a 


well-known 


dolly bar, or by 
the 


any of 
work is 
This is 


pneumatic 


means, but best 


done with the pneumatic hold-on 


a telescope device extended by 


pressure, the end being capped to receive 


the rivet head. These pneumatic hammers 
Ridgely & Tool 
ingfheld, Ill 


AAA 
Making Tank Plates. 


are made by the Johnson 


Company, Sp! 


Il. 


BY JOSEPH HORNER 

Che curved plates of cast iron tanks will 
now engage our attention [ will take 
the case of plates with the flanges cast on 


the inner or concave face, Fig. 13 


In these plates the use of a curved bot 


tom board is necessary, and the flanges 


must be left loose to withdraw separately 








it arm’s length in one hand, without be from the curved plate itself. The latter 
ike | ’ 
™ H \ a | 
— . s * 
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Cc : H A 
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FIG. 4—SECTION OF DUPLEX HAMMER 
ing pressed against the body, while do is better if made of iron than of wood 


ing the heaviest chipping or riveting, and 
hold a 


34-inch rivets. 


a man can easily hammer heavy 


enough to drive 
Fig. 4 
riveter. In 


shows in section the 


this 


“Duplex 


also, the prin- 


machine, 


ciple of counterbalancing by oppositely 


moving parts is employed, but here both 
parts are made to act as striking ham- 
mers. A is the striking piston similar to 
that used in the single hammer, except 
that it is longer and heavier. While it 
goes forward to strike the tool the slid- 
ing cyclinder C is driven backward 
When the piston A, after striking its 
blow, is being driven backward, by the 
pressure under the collar D, the same 
pressure against shoulder F drives the 


cylinder C forward. This cylinder strikes 


the tool socket H, and the blow is trans 
mitted to the shoulder S of the tool. The 
cylinder C is then driven backward and 
the piston A is driven forward strike 
another blow and so on These two 
striking hammers working in this way 
counterbalance each other so_ perfectly 
that the machine is easily held in one 
hand while driving rivets up to 1 inch 


wood being too flimsy for long service 
even though supported on a_ bottom 
board, besides being liable to alteration 


both of width and curvature, by 


f heat 


in form, 


he action ¢ and moisture 




















Fig. 14 shows the pattern, with wrought 
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Fig. 14 


iron curved plated portion A and flanges 


B and C, with their attachments of prints 


and brackets. The metal pattern plate A 
is better if made from wrought iron or 
steel sheet than from cast iron. If made 
in cast iron a wooden pattern has to be 
made first, and I have found that metal 


> 49>! 
plates curve along the back, i. ¢., on the 
convex side, to the extent of about % 


inch in length, and this has to be cor- 
rected by curving the wood pattern in 
the opposite direction Made in sheet 
metal the plate can be rolled and ham 
mered true and straight lengthy and 


t will be of even thickness a “a 








smoother sur than 1 made in cast 
iron 
The flanges B C, with th ittachments 
. o 
a 
vit e l 
. 1 | 1] c 
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Fig. 15 , ? : 
( cket pi and tacings, are made 
of hardwood ind are screwed to the 
metal plate The screws are taken out 
it each time of molding in order that the 
plate mav be ed tt, | aving the flanges 
behind, to be withdrawn separately. Ob- 
viously the flanges B B could not be with 
drawn otherwise 
The deta is ¢ tiie molding are as fol 
OWS The be n board is shown in 
Fig. 15 It consists of two longitudinal 
trip ! nd five cross-bars b b, and 
7 eS SS = 
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Fig. 17 
is open underneath the pattern. The pat 
tern 1s supported partly upon the cross- 
bars and partly upon the edges of the 
mngitudinal trips, their edges being 
beveled for the purpose The cro bars 
r ply screwed upon the backs of the 
<— — 





a emma — 
‘ f 
Fig. 18 

gitudir trips. The board measures 
5 feet 10 inches in length and 1 foot Io 
nches in width, and the stuff is inches 
The joint between the cope and 
drag rmed wW lly by the board, be 
ng flat down the des, coinciding with 
the ‘ the longitudinal strip ind is 
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curved at the ends, coinciding with the 
concavity cut at the ends of the board at 
cc. The whole of the flanges and of the 
plate thickness are therefore in the drag, 
and the curved back of the plate only in 
the cope. 

The pattern is laid upon its back on 


hes 














Fig. 19 


or 
3 2 
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the bottom board, Fig. 16, being steadied 
in position with the dowels d d, and facing 
sand is tucked around all the prints, 
brackets, flange faces, edges, etc. Then 
the drag part is set over the pattern and 
upon the bottom board by means of its 
pins fitting into center bit holes bored 
in the bottom board, at which stage the 
work is represented in Fig. 16; filling in 
and ramming up is done, and the whole 
well vented over vertically with a 3-16- 
inch vent wire. The drag and flask are 
turned over, the joint face strewn with 
parting sand and the cope put on, Fig. 
17. Three pins d d d are stuck over the 
pattern, one in the center for the runner 
and one at each end for flow-off gates. 
The top is then liftered and rammed and 
taken off and the pattern withdrawn, the 
cores inserted and the mold blocked and 
closed, Figs. 18 and 19. 

I need not describe the molding of the 
triangular corner plate c, Fig. 1, as that 
would be simply a repetition of the one 
just described; the pattern being molded 
on a bottom board and the flanges being 
made detachable from the plate. 
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Letters from Practical 


Mien. 
The Strain on Nut Threads. 


Editor American Machinist: 

When the editor of the “American Ma 
chinist” tells us that, in what is said to be 
the largest manufactory of stationary and 
marine engines in the world, it has been 
found wise to depart from the established 
practice of the world as to the shape and 
bearing surface of threaded nuts, and 
when, in addition to this, Professor Sweet 
offers his characteristic and valuable 
comment and suggestion upon the same 
topic, it is not to be expected that reg- 
ular conscientious readers can entirely 
restrain themselves from doing a little 
thinking in the same line. The subject 
got hold of me, as such things will, and 
went to thinking itself in spite of me 
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It may serve to relieve me if I stop think- 
ing and do a little talking, just telling 
how far I have got along with the sub- 
ject and to see if anybody else has got 
any farther. 

Nuts and nut threads and kindred par- 
ticulars have had consideration from time 
to time, but this special point of the 
elongation or compression that may oc- 
cur, and of the way to secure an equi- 
table distribution of the strain over the 
entire thread surface, will certainly bear 
more ventilation. When we think of it, 
the familiar nut with its flat bearing 
close into the thread, Fig. 1, represents 
probably the worst of possible conditions. 
When the nut is screwed up tight, assum- 
ing that every thread gets its equal share 
of the strain, the pitch of the thread must 
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Fig. 3 


THE STRAIN ON NUT 


be reduced, minutely of course, by the 
compression. At the same time, assum- 
ing that each thread of the bolt also has 
equal strain, the pitch of the bolt must be 
slightly increased, as the strains in the 
bolt must necessarily be tensile. These 
conditions are evidently incompatible, 
and, if the threads correspond perfectly 
before the strain is applied, it is impos- 
sible that when under strain the pressure 
can be equal upon the different threads. 
It may be assumed that the contact pres- 
sure will be greatest upon the threads 
nearest the inner or bearing face of the 
nut. 

It was very natural that thoughtful en- 
gineers should seek to correct this at 
least theoretically undesirable state of 
affairs, and the nut made by the Sulzer 
Brothers, to which Mr. Miller calls at- 
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tention, is evidently a move in the right 
direction. Nuts of this general shape 
have been used by: many engineers for 
various reasons in construction, but 
where the shape has been adopted the 
bearing has still usually been kept at the 
lower or inner face of the nut, so that 
the thread bearing and yielding condi- 
tions have not been changed. It is an 
essential particular of the Sulzer nut that 
the bearing shall be at the middle of the 
depth of the nut, Fig. 2, and then with an 
equal pressure upon every thread it is 
assumed that the upper half will be in 
compression and the lower half will be 
in tension, and the relative distance be- 
tween the extreme outer threads will be 
unchanged. The bolt must here, as al- 
ways, be elongated, and the pitch of its 
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hi 
AND BOLT THREADS 


thread must be slightly increased by the 
tension, so that it cannot exactly corre- 
spond in pitch with the thread of the nut, 
and here also it must be impossible to 
obtain an absolutely equal strain upon 
each thread, although the conditions are 
certainly better than with the common 
nut. 

With the nut suggested by Professor 
Sweet, Fig. 3, we have a still nearer ap- 
proach to the perfect conditions, al- 
though they do not seem even here to be 
quite attained. The strain upon both 
bolt and nut is tensile, and with the same 
material and equal sections the total 
elongation of each may be the same, but, 
unfortunately, the greatest elongation of 
the bolt must occur at the lower of the 
threads in contact, while in the nut the 
greatest elongation must occur at the 
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top. The one condition still necessary 
in the nut is to secure not only the same 
total elongation as in the bolt, but the 
same elongation thread for thread for 
the entire length of contact. 

It may not have occurred to everyone 
that in the case of a cylinder head stud 
and nut both the best and the worst con- 
ditions as to equitable thread pressure 
are to be found, the nut illustrating the 
worst and the cylinder flange the best. 
The case I mean is where the cylinder 
head and the cylinder flange do not 
touch, the steam joint being made by 
narrow packing close to the bore of the 
cylinder. If the flange and the head were 
tight together, so that the surface of the 
flange was supported by the surface of 
the head, as in the case of surfaces 
ground or scraped together, then the 
thread in the flange would be compressed 
by the tension of the stud the same as 
the thread in the nut, but if the flange 
surface is not so supported, but has a 
chance to yield outwardly, then the strain 
upon the threads, or rather upon the con- 
tiguous surrounding metal, becomes a 
tensile strain, and this strain and conse- 
quent elongation will be the 
near the surface, or it will be the 
greatest where it is also greatest in the 
stud. 
provided in the nut in Fig. 4, where the 
nut bears only on the little ring around 
the edge of the enlarged portion of it, 
and the face for quite a distance around 
the thread is unsupported, and has some 
chance to yield downwardly under the 
The yield in this nut must be 
greatest where the elongation is greatest 
in the bolt, although in the latter it may 
still exceed that in the former. 


greatest 


The same condition seems to be 


tension. 


I am not disposed to magnify the im 
portance of this matter. The trouble 
suggested is, after all, largely self-cor 
recting. While there seems to be no way 
of making a bolt and nut so that the 
pressure shall be absolutely equal over 
the entire surface of each in contact, the 
surfaces, by abrasion or by actual crush- 
ing, will do very much to correct the in 
justice. It is quite doubtful in practice 
whether the refinements attempted ac- 
complish any actual improvement. 

TECUMSEH SwIFT. 
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A Growl on Lathe Legs. 


Editor American Machinist: 

No one can look back for a generation 
without recognizing the important ad- 
vances that have been made in the archi 
tecture of machinery. The fluted column 
with its Corinthian (?) capital has gone 
for good: the box frame has largely sup 
planted the ribbed style; moldings and 
curved pulley arms are things of the past 
square corners have given place to round 


1e lathe 


ones; but—tl leg is as ugly and 
inappropriate as ever. One maker curves 


them out another curves them in a 


any other 
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third makes a double ogee outline, and a 
fourth, after chamfering the ends of his 
shears in order to set the legs inward, 
deliberately undoes it all by spreading his 
legs outward again, and among them all 
I shall not attempt to decide which is the 
ugliest. 

I am led to these remarks by running 
across a copy of the now defunct ““Amet 
ican Artisan,” printed over twenty years 
ago, in which appears a picture of a small 
lathe designed by Professor Sweet during 
his connection with Cornell University, 
which picture I inclose for reproduction, 
Here 
we have the alpha and the omega of lathe 


should you think it worth doing 


legs—a simple A frame with the metal 


AN ARTISTIC SI 


put where it belongs and none put wher 
it doesn’t belong—and that is the end of 
all machine design. 

I suppose that, to the average eye, 


brought up on the “graceful curved out 


lines’ which are all 


will l 0k 
brought 


about us, these legs 
ugly, precisely as the eye 
up on the Corinthian column 
thought the plain style was ugly, and the 
one brought up on crooked pulley arms 
thought straight ones were ugly, and so 
on to the end of the list. To the educated 
eye these legs look right for the same rea 
son that the other things named do—be 
cause they are right, and the man who 
‘annot see that these legs possess the high 
est of all beauty that of periect fitness 
for their work—had better look into his 
standards of beauty and see if they have 
conformity with 
\nother 


basis than 


what is conventional and usual 





I 


rejoinder to my sermon will be that I am 
making a great fuss over nothing. Will 
not a lathe with crooked legs bore as 
straight and face as square as one with 
straight ones? What is the use of wast 
ing ink and paper over such trifles? Yes, 
and an engine with Corinthian columns 
will work as well as one with plain ones 
and a pulley with crooked arms will drive 
as much machinery as one with straight 


ones. We do not make these things any 


more, because they are eyesores, and be 
cause they represent a toolish expenditure 
of money The average lathe leg de 


serves to be retired tor precisely the same 
reasons, for, Mr. Objector, it is you and 


not I who is finicky in this matte I 


ee  ennennriil 


OF LATHE LEGS 


im spending a little ink and paper to 
maintain my position and you are spend 
ng good dollars to maintain yours, for 


obvious that patterns for your curved 


legs cost more to make and are shorter 
d than straight ones would be If the 
matter of 1 unt why do you con 
tinue to spend money on it? If it is of some 
iccount why don't 1 ve it enough 
thought to do it right The fact that 
vou do you do D i matter ¢ 
hal ds be 1 int itions 0 
queer.” When you get up an entirely new 
machine, wit Pp dents behind y 
ri oy ¢ cl! pre d cf mon in 
these 1 ter | ( influens ind 
ie a | : ell d d in it 
outlines, but because you and everybody 
else ive vay de crooked lathe leg 
you will keep ! ther 
enerat C. O. Grirrin 
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Distilling Water for the Army in 
Cuba, 


Editor American Machinist: 


In a recent issue of the New York 
“Sun” a writer, claiming to be an en- 
gineer of long experience upon sugar 


plantations in Cuba, asserted that in case 
of an invasion of the island by our troops 
the numerous 
for 


the evaporating plants at 


sugar mills could be used distilling 


water for drinking purposes. I regard it 
as a specimen of loose writing on the part 
of a man should better. To 


begin with, the question of fuel would bar 


who know 


out the use of the evaporating apparatus 


as used for cane juice. In the operation 


of a sugar house the cane trash is the 


only fuel that is used in most cases, and 


on most Cuban estates the water evapo 


rated from the cane juice is the principal 
took occasion to show the ar 


Mr. 


a considerable part of his 


upply I 


ticle from the ‘Sun” to our Pesant, 


who has 


life in Cuba, and until the outbreak of the 


spent 


troubles there was managing the Havana 


branch of this firm’s business, and is 


herice in a position to know whereof he 


speaks, and he tells me that there is no 
scarcity of good drinking water from 
springs in Cuba; that it is only during 


the when making is 
going on, that sufficient water is not avail 
abl 


condensers, 


dry season, sugar 


for condensation purposes. The wet 
as commonly used, use the 


water over and over again, the waste 


San 
being supplied by the cane juice. To be 
of any service in distilling water the 


evaporating pans would have to be sup 
plemented with surface condensers. 
Consider the 
volved: First, to get 
to be had; then to 
boilers to get steam to use in the vacuum 
which 


roundabout process in 


fuel, which is not 
evaporate water in 


pans to evaporate water again, 


take 


would require special condensers t 
care of it. My own opinion of the matter 


is that there is no necessity for distilling 


apparatus at all J. V. HamILTton, 
With Krajewski, Pesant & Co 
Brooklyn, N. Y 
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Notes on Wiener’s Graphical Method 
of Integrating Diagrams. 
I-ditor American Machinist: 
I read Mr. Wiener’s 


issue of May 19 with the greatest inter 


article in your 
est. It suggested a few expedients which 
may be applied, under certain conditions 
in connection with his very ingenious 
methods for finding the areas of irregular 
venture to offer the follow 
add the 


music of the 


diagrams. I 
might 


ing suggestions, as one 


tinkle of a triangle to the 
first violin 

In the editor’s note, appended to the 
Mr. Wiener, attention is called 


to the fact that error is apt to be less as 


article of 


the hight is more uniform for some dis 
tance each side of the bisecting ordinate. 


With some forms cf diagrams a reference 
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axis may be taken which lies more nearly 
parallel to the general direction of the 
boundary curve than does the axis of co- 
latter would be most 
Thus in Fig. 1 the 
the 


ordinates, which 
naturally employed. 
diagram is integrated by means of 
This curve is a reproduction 
of the Fig. 13 in the 
original article, and which was integrated 


axis A B. 
one indicated as 
with the line a b as the reference axis. A 


care ful comparison otf integrations 


AB and a b, respectively, 


very 
with the lines 
as reference axes, show little, if any, gain 
A B; 30 


the comparison tends simply to increase 


in accuracy by using the axis 


confidence in the general method rather 
than to suggest a real improvement. In 
diagrams drawn on cross-section 
paper the utilizing the 
ruling of the paper for ordinates may off 


case Ol 


convenience of 


set the advantage of having the axis ap 
the 
but under other 


proximately parallel to general di 
rection of the diagram; 


conditions there may be some advantag« 


b 
> 
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in choosing an axis more nearly parallel 
to the length of the diagram. 

In dealing with steam engine indicator 
diagrams the size of the card is often such 


that it may be inconvenient to construct 
the negative portion of the ‘‘s-curve” be- 
low the reference line, as in all of Mr 


illustrations. The value of the 
just as well be found, 


Wiener’s 
end ordinate 2; may 
by using ordinates above the 


As 2 


as in Fig. 2, 
reference axis is essentially nega- 


with the 


tive, this method does not agree 

conventions of analytical geometry; but 
in no case should this lead to any con- 
fusion, as all that is required is the nu 
merical values (actual lengths) of the 


two end ordinates 

\nother expedient for working up indi- 
cator diagrams, in which the mean hight 
(M. E. P.) than the 
quired, is as follows: Fig. 2 shows such 


rather area is re- 


a diagram in which the end ordinates 
sides of the 
the 


found. To determine the 


and the square equivalent in 


area to given diagram, have been 


mean hight, or 
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P., graphically, lay off M N’ and 
M N each equal to a, the this 
equivalent square. Draw a line from N’ 
to O; then draw N P parallel to N’ O. 
Call O M, the length of the diagram, /, 
and let p represent the distance M P. 
Now: a:l::p:a; hence az=J/p; or the 


M. E. 


side of 


shaded rectangle O O’ P M =the area 
of the square as found by Mr. Wiener’s 
method =the area of the indicator di- 
agram. Since / is the length of the di- 


agram, p represents the M. E. P. to the 


scale of the spring. 


Joun H. Barr 


AAA 


Electrically Driven Machine Tools, 
Editor American Machinist: 

Please allow me a few words in regard 
to the statements made about electrically 
driven machine tools in the issue of May 
19, 1898 

If the reasons given by the electricians, 
such as economy of power, the unsight- 
liness and cumbersomeness of belting, the 
manual exertion necessary to shift belts, 


the great strength necessary in over- 
head ceilings, the necessity of accurate 
aligning and plumbing of belted ma- 
chines, with the additional and obvious 


ones of unobstructed light and overhead 


space, greater cleanliness and decreased 


cost of maintenance, are not sufficient, 
then a trip through any establishment in 
which the machines are driven by indi- 


vidual motors should convince anyone 
of the superiority of electric transmission 
over belting. 

I am inclined to believe that the leading 
reasons why electricity is not employed 
more often are the unfamiliarity of the 
public with its great advantages and the 
difficulty that has heretofore existed in 
obtaining tools and motors properly and 
owing to the 


different 


harmoniously combined, 
that they 
shops, as you have stated. 


As to this last condition being perma- 


fact were made in 


nent, I can say that I know of at least one 


establishment in which both tools and 


motors are built and perfect harmony in 
the design of the two secured 
B. J. WILEY 


Jeffersonville, Ind 


[Our remarks were not intended to im- 


ply that there are no advantages in elec- 


trical driving where the conditions are 
suitable. On the contrary, we have re- 
peatedly recognized this in our columns, 


and indeed it would be foolish to deny 


it. That it is always superior, and espe- 


cially that there is the slightest prospect 


of individual motors superseding line 


shafts and belts, there is no evidence to 


prove. “Everything is good for some- 
thing, nothing is good for everything,” 
and electric power is no exception It 


has its field, but that field is not universal 


In the endeavor to boom the electric 
motor, and especially the individual 
motor, some electricians advance argu- 
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and 


of trifling importance when the cost of 


ments show advantages which are 


electric installation is considered. In a 
shop of moderate, or even considerable 
size and compactly arranged the cost of 

lead 


for mills of saving 


individual motors would to dollars 


of outlay The condi 
tions at the Baldwin Locomotive Works, 
described in our issue for May 26, which 
have led to the adoption of electric driv- 
ing there, show the real advantages of 
the system and many of the circumstances 
it It 


noteworthy, however, that the claims put 


under which is advantageous. is 


forth with such persistence by some advo- 


cates cut almost no figure there, and had 


they been the chief reasons for the change 


it would never have been made. So far 


as the individual motor is concerned it is 


a significant and convincing fact that such 


motors drive a very small minority of the 
tools at f both the 


the works of General 


Electric Company and the Westinghouse 
Electric Company, although both those 


works are electrically driven throughout, 


and it will be observed that with group 


driving through line shafts all the claims 
cited by our correspondent, except that 
of fall to the ground 


Ep.] 


economy of power, 


and in m: cases that as well 


AAA 
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Niagara Falls Meeting of American 
Society of Mechanical 


Engineers. 
In accordance with the program which 
we have previously published, the first 
the meeting the 


Society of Mechanical Engi 


session of spring of 
American 
neers convened in 
the Cataract House at 


of the 


one of the parlors of 
Niagara Falls the 
It The Mayor of 


the city having another engagement, the 


evening 3Ist u 


hour of meeting was advanced to 8 Pp. wt 
President C. W. Hunt 
and Mayor Hast 
ings, who made a short address of wel- 
after Dr Sellers, 
presented an address explanatory 
act (¢ 


instead of 8:30 


presided, introduced 


come, which Coleman 
M. E., 
of the work of the Catar onstruction 
Company 

Dr addr« 


brief account of the histé 


Sellers’ ss with a 


open d 
ry of the under 


taking, in which he mentioned imparti 
ally all those who have taken promi 
nent part in the work, and he declared 
that, not only is it not true that any on 
man could claim the credit for the work, 


but that no one man in existence could 


it and made it sue 
Not only had it 1 


1 
all t 


possibly have planned 
cessful. equired the best 
gineers who 


the 


efforts of hose eminent 


en 


have been prominently identified with 


work, but besides these a large numbe: 
mostly members of the engineering staff 
of various contracting companies—m 

who, though their names may never bs 


known in connection with the work, 


had contributed in a very 
to successful co 


When, early 


ternati ynal commission | 


important d 


gree its 


in the undertaking, an in 


iad been formed, 
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and engineers all over the world hi 


been invited and had pecuniary ind 


ments offered them to prepare plans, with 
the object of thus getting the | 
ie 
Knowledge ol 


Westinghou 


the accumulated 


up to that time (1890), the 


Company, of Pittsburg, declined to sub 
mit plans on the ground that the indi 
tions at that time seemed to show tl 


before such plans could be carried out 


knowledge 


advancing would make the 


obsole te 


At alternating current 


that time the 


was little known or understood, and the 
company named was the only one that 


any faith in its ultimate 


general us¢ 


No precedents existed for much of the 


work that required to be done No 
watel wheel designed to develop 5,000 
] 


' , 4 : ’ 
horse-power had ever been constructed 


\ French engineer, 


however, reasoned 


that as 12,000 horse-power was sometims 
transmitted by a single shaft in steam 
ships and the end-thrust developed by 
that power was taken care o success 
fully it ought to be possible to hand 
5,000 horse-power on these vertical shafts 
having water wheels at the botto1 na 
dynamo at the top 

\s a matter of fact, howeve ef 
design obviates the necessity for carry 
ing the entire end-thrust, due to th 
weight of the water, this being done sim 


ply by taking the water through thi 
wheels from the bottom so _ that the 
weight of the wheels and other revolving 
parts is borne upon the water and only 
the excess pressure, up or down, whic] 
never amounts to more than 3,000 
pounds, must be borne by the thrust 
bearing, and, whether this thrust is up 
ward or downward, depends upon thx 


gate opening and the consequent velocity 


with which the water passes through thx 


wheel 


\t the beginning it was thought that 


the transformers that would be required 


} 


on account of the low trequency of tl 


current, would cost $35 per horse-power 
instead of about $2—their actual cost 
and it 


would be the cost 


was also declared that 


S11 ,000,009 


if a copper conductor 


for a current which is now actually car 
ried on small iron wires costing only a 
IecWw hundreds 

In isting about or watet wher 
Swiss wheel was found to be the best, 
but on account of the tariff and for other 
reasons this wheel could not be made in 


Switzerland. In fact, it was declared that 


Switzerland 


no foundry in was prepared 
to build wheels of the size that would be 
required (One e designe t 
chosen wheel therefore me to Ameri 
and by means of a tour of observat 


; ; 
made a list of shops 


sidered capable of doing the work, and t 


one of these the contract was awarded 

\t first it was designed to pl ce fly 
wheel between the water wheel and gen- 
erator to help nti ling the speed 


put 
ers 
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Mr. James Dredge would prepare a me- 
morial paper. At the last moment, how- 
ever, Mr. Dredge had sent word that the 
such a paper had 
proven great for him to perform 
within the limit of time, and the paper 
was therefore presented by title only and 
to be included in the transactions. 

The first professional paper was then 


labor of preparing 


too 


presented, entitled a 


Plea for a Standard Method of Conducting 
Engine Tests. 


BARRUS.* 


BY GEORGE H. 

The paper assumes that the society hav- 
ing done so much in making uniform 
the various methods of tests in steam en- 
gineering, it is evident that further stand- 
ardizing should be undertaken, so that the 
covered. Some 


offered toward a 


whole subject may be 


suggestions are then 
standard system for testing engines. The 
principal data required from an efficiency 
test of a steam engine are the weight of 
steam consumed and the amount of power 
developed. The tabulated report of the 
test would give the horse-powers de- 
veloped, the weight of steam consumed 
by the engine and by the auxiliaries in a 
unit of time per unit of power, the de- 
ductions from an analysis of the indi- 
cator diagrams, and the total number of 
heats consumed in a unit of time 
per unit of power. It would also present 
the standard decided upon for the expres- 
The paper then enu- 


units 


sion of efficiency. 
merates various classes of engines and 
the special treatment required for each, 
the classes suggested being: 

r. Factory em- 


engines, or engines 


ployed in the production of power in gen- 


eral 

2. Pumping engines. 

3. Locomotives: (a) shop tests, (b) 
road tests. 

4. Engines employed in generating 


electricity. 

5. Marine engines. 

At the suggestion of the president this 
and the next paper were discussed to- 
gether, and therefore the following paper 
was next read, entitled “Extension of the 
Standard Methods of and 
Reporting Steam Tests.” By 


Conducting 
Engine 
Bryan Donkin: 

This little paper, by the eminent British 
of the 
work already done by the society, and 


engineer, speaks in high terms 
advocates a nearer uniformity in the dif 
ferent countries by the adoption of stand 
ard methods and by combined action, suo 
that it may be easier to compare steam 


engine results of very different types in 


the United States and in Europe. In 
enumerating the classes of engines to be 
standardized the writer would include 


rotary steam engines and also gas and 
oil engines. He also specially advocates 

* Printed copies of the papers can be obtained 
at small cost by addressing the Secretary of the 
American Society of Mechanical 
West Thirty-first street, New York. 


Engineers, 12 
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a series of fixed blank forms which may 
be bought and used in common by all 
engineers, whether members of the so- 
cieties or not. An appendix to the paper 
contains some suggestions upon which 
discussion by the society is invited. 

In the discussion of these two papers 
it was made apparent that the general 
sentiment of the 
strongly in favor of what they propose. 
In fact, there was no dissenting voice, 
and the discussion was confined to ex- 
pressions of opinion and suggestions as 
to what should be included in the pros- 
pective formulation of procedure. 

Mr. James B. Stanwood thought that 
tests should not be confined to the most 
economical load, but should include the 
efficiency of the engine at heavy and 
light loads as well. 

Prof. Wm. T. Magruder suggested the 
inclusion of tests for gas used in gas en- 
gine testing, and thought also that some 
form of indicator was re- 
quired for such engines, since it was, in 
his opinion, practically impossible to be 
sure of getting a representative diagram 


members would be 


continuous 


otherwise. 

Mr. Chas. W. Barnaby brought up the 
question of the real meaning of the term 
“point of cut-off,” and, referring to the 
difference the sharply defined 
point in a Corliss engine diagram and 
the rounded curve of a single valve en- 
gine, said he thought the terminal pres- 
sure should be considered in fixing the 
ratio of expansion, and, this ratio of ex- 
pansion rather than the point of cut-off 
being the important thing to be deter- 
considered the proposed 


between 


mined, he 


standard method should be made to 
cover this point. 
Prof. S. W.: Robinson, in discussing 


this point said that the amount of steam 
admitted would be represented upon the 
diagram by that portion of it included 
between verticals drawn from a continua- 
tion of the expansion and compression 
curves. 

Col. E. D. Meier moved that a commit- 
tee of seven be appointed to consider the 
matter, but accepted the amendment of 
Mr. that the 
duced to and_ the 


Henning, number be re- 


five, motion was 


adopted. 


The Hanging and Setting of Horizontal 
Tubular Boilers. 


BY O, C., WOOLSON, 

This paper begins with a rather scorch- 
ing arraignment of ‘he customary method 
and horizontal 


of suspending setting 


tubular boilers, which is no doubt well 
deserved. The author points out the in- 
adequacy of the usual rollers placed be- 
low the brackets to provide for expan- 
the 
top of 


sion and contraction, and shows 
effect of the usual 
the boiler to be to anchor the boiler to 
the 
He 


ing 


brickw ork on 


brickwork regardless of the rollers. 
then shows his own plan of suspend- 
the boiler from three points and of 
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providing for movement of the boiler 
without affecting the setting. At the 
conclusion of the paper are given some 
boiler accessories which the author has 
found advantageous. 

The general impression among those 
who discussed the paper was that the 
methods proposed were very much over- 
refined and involved expense which most 
boiler buyers simply would not pay. 
Much discussion took place as to the 
amount of expansion and contraction 
which really takes place in a boiler, some 
considering that it was very slight and 
others that it would be as much as <8 
inch in a 16-foot boiler. Mr. Barnaby 
called attention to the fact that in many 
boilers the lateral expansion would be 
two-thirds as much as the lengthwise ex- 
pansion, and yet no provision was usually 
made for the former. Mr. Henning said 
that in making provision for contraction 
and expansion it was not merely a ques- 
tion of how much the boiler alone would 
contract and expand, but also the set- 
ting itself as well, and that the relative 
movement between the two must be pro- 
vided for. Owing to the high heat of 
the masonry walls their expansion was 
that of the boiler. 
One member mentioned the case of a 
boiler which had rested upon rollers, 
which rollers had been placed lengthwise; 
a fact that was not for a long time dis- 
covered, and the boiler had for sixteen 
years given satisfaction supported in that 


much greater than 


way. 


What Is the Heating Surface of a Steam 
Boiler? 

BY CHARLES W. BAKER. 

This paper calls attention to the error 
of taking the surface in contact with the 
water instead of that exposed to the fire 
or hot gases as the heating surface. It 
shows how readily and quickly water on 
one. side of a sheet of metal will absorb 
the heat conveyed through the metal, so 
that it is practically impossible to raise 
the more than 


a few degrees above that of the water. 


temperature of a plate 
The scale on the water side is not usually 
as obstructive to heat transmission as the 
the It is 
asserted also that, so far as the transmis- 
sion of heat after the boiler is making 
steam is concerned, the circulation of the 
deal 


coatings of soot on fire side. 


boilers is of a good less 


than 


water in 
consequence has sometimes been 
claimed. 

The paper which was presented by the 
author maintained that the 


posed to fire or heated gases is the heat 


surface ex- 
ing surface of a boiler, since it is at that 
surface that the principal resistance to the 
transfer of heat from fire to water is en- 
countered 

Mr. Gus C. Henning, in discussing the 
that rivet heads and the ex- 


paper, said 


posed edges of inner sheets sometimes 


became red hot under normal conditions 


of heavy firing, such as occurs in a loco- 
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motive, and stated that he had seen such 
a condition in a locomotive boiler, and 
that with blue glasses it would often be 
possible to see that rivet heads and ex- 
posed edges of boiler sheets were red hot 
This statement evidently 
ceived with the members 
present and all who discussed it. Messrs. 
Baker, Meier, Bryan, Barnaby, Robin- 
son and others thought there must have 
been some mistake and that no such con- 
dition of affairs could possibly exist. 

The author’s position with regard to 
the importance of circulation was also 
strongly attacked by Colonel Meier and 
Mr. Bryan, the former calling attention 
to the fact that neither nor 
marine boilers would do nearly so much 
motion, 
other conditions being the same. This 
he believed was due to the fact that when 
water was constantly agi- 
a film of water heated by 


was very 5 


surprise by 


locomotive 


work when fixed as when in 


in motion the 
tated and that 
contact with a plate would be imme- 


diately swept away and replaced by an 
other. 

One member thought there was next 
to the sheets of a boiler on the fire side a 
stratum of relatively cool gases, which 
evidently is what might be expected, but 
he said this was shown by the fact that a 
metal rod placed inside the furnace and 
sheet but not touch 
hot to the ex 


contact 


with its end near the 


ing it would- become red 


tremity, while if brought into 
with the sheet its end would not become 
red hot 

the 


away the heat and convey it to the water 


Evidently, however, this is be- 


caus¢ relatively cool sheets conduct 


inside, and is not on account of the cooler 


stratum of gases, which no doubt does, 
nevertheless, exist. 

question of the im 
Mr. H. H. Sup 


plee called attention to the fact that in 


As bearing on the 
portance of circulation, 
determining the specific heat of a metal 
a piece of given weight was raised to a 
known temperature and then immersed in 
a known quantity of water arranged so 
that its rise of temperature could be ac 


An 


ways supplied and was a prime necessity 


curately observed agitator was al 
to the success of the operation 
Wednesday afternoon was spent in vis 


iting the two power plants and some of 


the industrial establishments, and the 
evening was devoted to a reception and 
supper at the International Hotel, next 


door to headquarters, and which proved a 
very enjoyable occasion 


Thursday Morning's Session 


The secretary first presented a_ short 
abstract of James W. See’s paper on 
“Patents,” which we are publishing, and 


the paper was discussed at some length, 
being that of ap 


The 


the general sentiment 
proval of the paper 


the points of the discussion may better be 


deferred until the has been fully 


published 


paper 


publication of 
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Relations Between the Purchaser, the En- 
gineer and the Manufacturers. 

BY WILLIAM H. BRYAN. 

the author sets forth some 

the 


In this paper 
of the 
somewhat complicated relations existing 


difficulties which arise from 
between the engineer and other parties in 
interest when an important contract is to 
be carried out, and points out some of the 
underlying principles which should gov 
ern in such cases. The author advocates 
standard clauses for specifications, and 
thinks good might result from getting the 
manufacturers and engineers together for 
mutual exchange of views. This has been 
dont recently in England with good re 
sults. 

Colonel Meier, in discussing the paper, 
said that some of the difficulties encoun 
tered by the engineer arose from the fact 
that too 
being done seemed to regard the architect 


many men for whom work was 


as some sort of a superior being, whose 


word was to be law, while the engineer 


was apparently deemed a very unimportant 
adjunct, and his control of the selection 
and installation of the engineering fea 
tures of a plant was often wholly incom 
mensurate with his responsibility in cas« 
anything was afterward found wrong 


He 


times used 


instanced some specifications some 


which contained a clause the 


exact wording of which he could not re 
member, but the real meaning of which 
was that, finally, “if there is anything 


which I the architect have forgotten, 


you the contractor must supply it.” 


One Hundred Years of Ginning and 
Baling Cotton. 
BY GEORGE A. LOWRY 


This paper handles ginning and baling 


separately. Cotton was of no commercial 
account until Whitney invented the cot 
ton-gin in I7QI Up to that time two 


operators could produce two pounds of 


cleaned cotton per day; now two men 
do all the handling in connection with 
the cleaning of 24,000 pounds of cotton 
per day. The paper argues for the su 
periority of the Whitney, or saw gin, t 
the roller gin An interesting account is 


given of the various processes of baling 


or packing cotton for transportation, and 
of the successive improvements, from the 


tramping and mauling round bags 


to the latest 


into 
cylindrical baling machinery 
The problem of packing cotton has been 
a difficult and perplexing one, but now 
1 to the 


lensity be given 
Cotton has been compressed to a 


any desired ¢ may 
bale 
density of 84 pounds to the cubic foot, al 
though it is not required to be any heavier 
By the latest 
that the 


as that 


than 50 pounds to the foot. 
asserted 


crop as large 


mode of baling it is 


freight saving on a 


of last season would be over $40,000,000 


A bale of cotton, put up by the author's 


method and machine, was exhibited, and 


also a model of the baling machine. It 


was pointed out that one of the 


princi 
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pal advantages gained by the process was 
the ease with which the bale could be 
opened and the cotton started into the 
mill on its way to the finished form, the 


bale being in a sense self-opening. There 


was no discussion 


Graphic Diagrams and Glyptic Models, 


BY R. H. THURSTON, 


Chis paper, after pointing out the great 
usefulness of graphic diagrams represent 


values ol 


ing various corresponding 
quantities which vary together, and re 
marking that the use of such diagrams 


are of necessity limited to the plotting of 


experiments or curves having two vari 


ables, goes on to explain the construction 


of models similar to relief maps in which 


the length, breadth and hight represent 
three variables. The first use of this sys 
tem was that by Dr. Thurston in connec 
tion with his experiments on the copper 
tin and zine alloys. The method has been 
used more recently at Cornell University 
in connection with investigations cor 


nected with the steam engine, and photo 
| 


graphs of the resulting 


} 
mod iS are given 


in the paper. In tl way a single model 
shows the wate1 nsumption for all pos 
sible pressure nd cut-oftt within its 
range, while diagram plan on 
diagt could only show the water con 
umptior various points of cut-off for 
ne steam pre re, and additional di 
igrams would be necessary rr every 
stean pressure whicl t 5 desired to 
show. The author considers the device of 
great value, not nly r chiefly a 

graphical recor experiments invo 

ing three variabk but as an instrument 
of investigation revealing otherwis¢ 


obscure phenomena and in _ detecting 
maximum and minimum value 

Che paper was presented by 1 cI 
tary in the absence of the author, and 


there was no discussion 


The Protection of Steam Heated Surfaces. 


\ VOR TC 

Chis 1 1 part ] report ¢ ii il in 
vestig n undertaken to ascert the 
re tive efhciencie dif it d ot 
tean pipe coverings now on the ma 
ket, the fire risk attendant upon the us 
of certain methods and materials for hea 
insulation, and the gain in economy at 
tendant upon increase of thickness of 
coverings \ description of the appara 
tus employed is given, the electrical cur 
rent being ed as the ourcs ot heat 
which afforded excellent ility for min 
ute accuracy of observatior \ great 
variety ot materials were tried, the most 
noticeable result attained being appar- 
ently that ittle difference ency 
exist mong half dozen or » at tl 
top of the list 

Mr. Henry C. Meyer in written dis- 
cussion called attention to the fact that 
such tests should take into account the 
durability of coverings and that it would 
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AaAaA 
“ Trivial” Shop Matters. 


There is absolutely no advance accom- 
in the 
standard of achievement, or in the 
creased possibility of it, by the keeping 
of the most complete of records, or by the 
the most 
what 


even made_ possible 


plished or 
in- 


publication and diffusion of 


clear and exhaustive narratives of 
has been done, how it has been done and 
the speed at which it has been done. All 
this is necessary to bring performance up 
to a high uniformity; but to do more and 
better to-day than we did yesterday with 
the methods and the tools of yesterday 
will not suffice. It is needful, indeed, to 
know what the most skillful and the swift- 
est workers are doing, but to surpass them 
measure at least, do things 
as a fact, and as we 


we must, in a 
differently. There is, 
improvement in 
but it 


a servile adoption of 


all concede, constant 


product and in productiveness, 


never comes from 
even the best of existing ways and means. 


We are apt to speak of the up-to-date 
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thing as the best that is known, and of 
the up-to-date way as the best way of 
doing it, and for the moment so it is; 
but up-to-date is a point of departure 
rather than a resting place. The pioneer 
needs in his outfit something more than 
all the information in the world. In the 
extreme advance the critical and suggest 
ive faculties outrank and supersede the 
memory. 

The details by which improvement and 
advance are made, while constantly more 
numerous, are also usually more minute. 
This day of rapid progress is not, as 
might be assumed, the day of great in- 
ventions, but of numerous little 
The little operations and the smallest de- 


tails of construction and management are 


ones. 


not becoming less important, but more 


more imperatively de- 


It is in them and their 


important, and 
mand attention. 
improvement that the possibilities of the 
future reside. 

We have 
thought rather 
teemed and enterprising young contem 
porary has an interesting department in 


this line of 


most es- 


led 
strangely. <A 


been into 


which in each issue it gives a summary 
of the the 
other mechanical periodicals. It 
a kind and constant appreciation of our 
humble efforts which we cannot but value 
highly. We however, avoid a 
little amusement at the 
accorded to the details of our make-up 
The most noticeable and especially the 
are tolerably 

Of the rest 


contents of current issues of 


shows 


cannot, 


relative values 


most voluminous articles 


sure of honorable mention 
we have a sample in a recent issue, where- 
in after the customary enumeration of the 
principal contents it is condescendingly 
that are a number of 
interesting details, but these deal 


remarked “there 
other 
with comparatively trivial matters of shop 
manipulation.” In another issue we have 
the information that “another writer airs 
his views on the storage and indexing of 
This taking care of patterns 
“compara- 


patterns.” 
also evidently belongs to the 
tively trivial matters” of the shop. 

The most responsible portion, and ac- 
tually the largest portion, of the business 
of the shop consists in the correct shap- 
The putting of the 
pieces together into complete machines, 


ing of pieces of metal. 


no matter how complicated they may be, 
is a simple matter if the pieces are all in- 
dividually perfect. The shaping of the 
pieces of metal is the work of the cutting 
tool, so that the precision of the out- 
put and the cost of its production are 
determined by the cutting tool and its 
manipulation and direction. We have al- 
ways had much to say about cutting tools 
Our columns have continually discussed 
their material, temper, shape and proper 
adjustment, the holding and 
driving them in contact with the work to 
be cut, or, as frequently, the moving of 
the work in relation to the tool, the speed 
of cutting for the various materials and 
for cuts of various size, the lubrication of 


means of 
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the cutting edge and all kindred matters, 
notwithstanding that these are all “trivial 
matters of shop manipulation.” So un- 
doubtedly to the steam engineer all per- 
taining to the valves and valve motions 
of locomotives and marine engines are 
“trivial matters.” 

We happen to know by long experience 
that there are no trivial matters connected 
There is nothing so 
not reside the 


with shop practice. 
small that within it 
conditions of waste or of saving, or to 


may 


which may not attach possibilities of im- 
provement and gain. No workman, or 
foreman or superintendent, no designer 
of machinery, and especially no collector 
and dispenser of technical knowledge, can 
belittle the shop 
practice without disaster. 


details of 

We 
ways welcomed, and have done our best 
informa- 


despise or 
have al- 


to spread abroad all attainable 
tion concerning the matters of 
shop manipulation and arrangement, both 
as to the best known practice and as to 
the possibilities of improving thereupon. 


smaller 


In connection with our work, and in con- 
siderable measure as the result of our la- 
have the output of our 
steadily advance in quality and 
We look for more surprising 


bors, we seen 
shops 
quantity. 
results in the future, and we look largely 
to the “trivial matters of the shop” as the 
hunting grounds of our progress 


AAA 
More Profitable Than Pig Iron. 


Nine thousand tons per month of Amer- 
the amount being 
carried to Manchester alone, 


ican pig iron is now 
regularly 
and at a price some Io per cent. less than 
is paid for Scotch pig. The figures are 


upon English authority. One condition 
which makes the above mentioned trade 
possible is said to be in the fact that the 
iron goes as ballast for the cotton ships. 
But, as we 
gardless of exceptional freighting oppor 


tunities, it seems to be certain that there 


have before pointed out, re- 


must be a permanent and increasing flow 
3ritain, as the de- 
mand there is the 
supply, while with us the product may in- 
The cost of produc- 


of pig iron to Great 
steadily outgrowing 
crease indefinitely. 
tion at present, and the prospective cost 
under our constantly developing and im- 
proving processes, seem to promise us a 
still better standing in the markets of the 
world. 

This state of affairs warrants some nat- 
ural self-gratulation. Whether we are 
indebted most to Nature’s bounty or to 
our skill and enterprise would seem to 
matter little, so long as the fact remains 
that things are going our way. That it is 
largely the former which assures our suc 
with the 
hope that the latter also may yet more 
What 
we really want to sell, and what, as far 
Pig 
iron is a product at least as crude, and 


cess it may be well to admit, 


strikingly assert their supremacy. 
is labor 


as it goes, we are selling, 


represents the results of human labor cer- 
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tainly not more concentrated than in the 
wheat and the beef from our broad sunny 
Worse than ultimate 
employment of it 


acres. this, in the 


there is more waste 


material shipped in the pig iron than in 


the wheat. Every ton of metal embodies 


a pile of chips, and a large contribution 


to the scrap heap. It represents the be- 


ginning only and not the consummation 


of a series of beneficent labor. It is bet- 
ter to ship shoes than leather, better the 
product of the loom than the white 


growth of the cotton field, and better the 
printed book than the bare roll of paper. 
So we find vastly more satisfaction, and 
regard with a more vigorous hope, the 
sending out of the finished products of 
which the pig iron is only the forerunner 
We 


less pig iron but more engines, 


may strive and expect to ship not 


more ma 


chine tools, more ingenious and elaborate 


machinery for every use. In the pig iron 


we are, after all, largely providing only 


work for others. In sending out the more 
the 


appr ypriated 


finished products of metal working 


opportunities are and en 
joyed by ourselves and the profits of them 
can be and 
the 


industries we 


are ours. In feeling that we 


are instrumental in promoting more 


elaborate and exhaustive 
satisfaction 


AAA 


find great 


Niagara Falls Meeting of Am. So- 
ciety of Mech. Engineers. 


(Continued from page 29.) 


be better to test samples after they had 
been in use for a year or so under the 
conditions usually present in actual serv 
ice. If this were done some of th 
coverings would certainly exchange 


places in the list of coverings arranged 


in the order of their non-conducting 


qualities 
Professor Sweet related his experience 


the covering of a steam 
that in 


cover over this 


with separator, 


and said this case a planished 


iron separator, inside of 
which is placed heat insulating material 
he had found that this planished oute1 
attained 


the pipe 


covering became hot—in fact, 


the 


or body of the separator 


about same temperature as 
\nother member said he had seen loco- 
Col., 
snow lying upon the planished iron cov 
the this 
about 1 


motives come into Denver, with 


ering of boilers, there being in 


case inch of magnesia cov 


ering between the planished iron and the 
boiler 
These apparently 


contradictory phe 


nomena were explained by Professor 
Robinson, who stated that owing to the 
fact that the planished surface was noto 
riously inefficient as a radiator of heat, 
the that 


sulating material was stored in the plan- 


heat did come through the in- 


ished iron and held there, while if it were 
removed either by a deposit of snow or 
by cold air, as in a running locomotive, 
the heat would not be conducted through 
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material fast enough 


the non-conducting 


to keep up the temperature of the outer 
sheathing 
Mr. A. H. Bates likened it to a static 


charge of electricity in an insulated body 


It is, however, difficult to see what good 


Professor Sweet's non-conducting mate- 


rial can do if, as he says, the outer plan 


ished covering attains the temperature of 


the separator. For it is evident it could not 


get hotter if in direct contact with it and 


at a given temperature it would manifestly 


radiate or otherwise transfer heat into 


the surrounding air at a corresponding 
rate—no greater and no less 

Thursday aiternoon was spent in a 
trolley excursion down the Niagara 
River to its mouth and back again 


through the 


porge 


Friday Morning's Session. 


At the opening of the session the secre 
tary announced the death of Mr. Chas. E 
member of the 


that 


Emery, a prominent 
Commodore 


Mr 


been requested to take such 


stated 
Loring, a_ lifelong 


Emery, had 


society, and 


associat ol 


action as would secure adequate represen- 
the 


TT! 


funeral. he 
then 


tation of the society at 


first paper for the session was 


presented 


Bending Tests of Locomotive Stay~Bolts. 


BY FRANCIS J, COLE 
The stress on a_stay-bolt produced 
directly by the steam pressure, tending to 


force the two sheets apart, is a compara 


tively small factor in causing its fracture, 


1 
Stress aione 


the tensil being only on 


eighth to one-tenth of the ultimate 


strength, which, if not complicated by thx 


expansion and the fire 


box, 


contraction of 
in addition, would 
Th 


repeat d 


causing bending 


in itself never produce fracture 


property of a metal to resist 


bendings, it was argued in the paper, 1 


more valuable than its tensile strength 


\ machine was described for testing stay 


bolts in regard to this desirable property, 
in which the ends were firmly fixed, a 
constant pull applied, and then one end 


of the bolt was made to describe a cirel 


one-eighth inch in diameter, the number 
of these bendings or wigglings before th 
recorded by i 
obtained 


tensile 


bolt gave out being 


Phe 


having an 


counte! best results were 


from. iron ultimate 


strength of 48,000 to 49,500 pounds with 


an elongation of 28 to 30 per cent. in 8 
inches 
the 


doubt as to 


Spencer Otis in discussing paper 
said he the 


share of responsibility to be borne by the 


Was 1n 


some 


increased pressures now being used in 


accounting for the largely increased stay 


bolt breakages now taking place on som« 


roads. He thought many of them wert 
chargeable to increased pressure He 
had found that whether the iron were 


piled or bloomed exerted an important 


influence, and said that in some instances 


where a tell-tale, 7. ¢e., a hole one-eighth 


nch dia et was ad led engethwis 
throug! stay-bolt now the pi 
tice on s roads, t unber of tlex 

1 Ww 1 t W ld st a ( 
fore ire test s 
very uch reduced d \ t ( 
of the hole was in sed to o1 larter 
inch the nun be ol x woul e it 
than h what a solid bolt w d sta 
In some S¢ I te tal was dri et 
only part way throug 1 this seemed 
n many ses e the bolt me 
liable to fracture at a point beyond thx 
bottom of the hol 

Mr. Henning illustrated by sket Ss Ol 
the board the irious ways in whic 
bolt might be flexed in use and thought 
the mat ( ( ribed did not give 
satisfactory test, because it did not te 
bolts so severely ind, moreover, that 
ability to resist the tendency to « talli 
zation by cold hat ‘ ¢ should be cor 
sidered 

Mr. Otis thought, however, tl i bolt 
which would stand be Lk machin 
would undoubtedly tand best in the 
be let 

Pre I< r Swe props ed the idea 
dividing a stay-bolt lengthwise into tou 
equal parts, which might be welded to 
gether at the threaded ends. By this plan 
the tensile treneth would be main 
tained while the ability to resist fracture 


by repeated bending would be greatly in 


creased 


Mr. Henning called attention to a 
Source ot tt mubl ote »verlooked. ind 
that is from the fact that sometime even 
where pall iré take! » Secure proper 
relation between the starting point of the 
thread ‘ ‘ d on the two 
ends of the t boilermake would 
In some in { to catch the inne 
thread t the p | ] nt nd turn the 
bolt an entire revolut urther in before 
engag the i thread, and tl the 
sheet ( pt ind hig! nitial 
strains et up it bolt nd sheet as well 


Note on the Carbon Contents of Piston Rods 
as Affecting Their Endurance 
Under Fatigue. 


\ ; . 

t pay ecords thr p 
nee t ‘ steel and Swedi 
rol et pist ds « i Va 
compound locomotive In this engine 
the piston rods are subject to consider 
able bending tress, leading to occasional 
failure They wert first made 


teel, and after failure were replaced wit 


whose life wa 


shorter than that of the original rods 


nd were rep! d in turn with rods of 
Swedis ron | ] t] ¢ " 
horter st ind the vere replaced with 
rods of nickel steel hich have now en 
dured two nd a half time a long a 
the Swedish iron rods. The paper doc 
not profess to lead to new conclusion 
but is offered corroboration of the 


teel is better than iro1 


present views that 
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for severe duty. The old superstition of 
the superiority of iron in such cases dies 
hard and every record of experience con- 
firming the truth is to be welcomed. 

In discussion of the paper T. R. Alm- 
ond said he had had some experience 
which led him to think that under cer- 
tain conditions acids contained in lubri- 
cating oils might actually penetrate be- 
the molecules of steel, especially 
at the moment of flexure, and assist in 
producing final rupture. He gave an in- 
stance of some helical steel springs, which 
he wished to clean, and for that purpose 
immersed them in cyanide of potassium, 
the morn- 


tween 


leaving them over night. In 
ing they were broken. 

H. H. Supplee said that it had been 
found necessary in the case of the loco- 
motive mentioned in the paper to give 
the cross-head considerable play in the 
guides, and this resulted in what seemed 
like severe hammer blows of cross-heads 
upon guides, at starting especially, and 
he thought this meant sudden and severe 
flexure of piston rods. 

Sweet had 
abundantly proven that high carbon steel 


Professor said it been 
was most durable for such service, but a 
point he wished particularly to call atten- 
tion to was that usually in such cases the 
breaking piece could be strengthened by 
making it weaker; that is to say if, near 
the cross-head, these rods were reduced 
in diameter for as much of their length 
would allow and with well 


as the space 

rounded corners flexure would be dis- 
tributed over a greater length of the 
rod, would consequently be far less 


severe and the rod would stand longer. 
He builders could not do such a 
thing, could sell 
gines so made, but users could turn the 


said 
because they not en- 
rods down in that manner and would gain 


He had 


hammer 


instances 
had 


been made to last three times as long by 


by so doing. known 


where steam piston rods 
such reduction of diameter, and car axles 
had the center to 
reduce breakages near the wheels. 

Prof. S. W. 
that 
could easily be made too heavy through- 


been made smaller in 
Robinson said it had been 


found steam hammer piston rods 
out to stand, and that their diameter had 
to be kept down to prevent breakages, 
and mentioned a case of another machine 
in which a certain number kept break- 
ing and was constantly increased in size 
to prevent it with no success. Finally an 
expert who was called in suggested re- 
ducing the size considerably below the 
stopped, 


and breakages 


the 


original one, 


simply because lighter piece could 
spring throughout its length and was not 
subject to short and sharp bending, it be- 
ing a case where some flexure would nec- 


essarily have to take place. 
Experiments on Cast Iron Cylinders. 

BY C. H. BENJAMIN. 
This paper records some tests in which 


cast iron cylinders of approximately 6, 
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g and 12 inch bore were tested to de- 
struction by hydraulic pressure. Several 
unexpected results were obtained. The 
cylinders broke at pressures equal to only 
about one-third of what would 
pected from the known tensile strength 
of the material, and two-thirds of the cyl- 
inders gave way on a circumference of 
The following conclusions 


be ex- 


the cylinder. 
are appended to the paper: 

1. That cast iron cylinders of the form 
ordinarily used for engines, when sub- 
jected to internal pressure are quite as 
likely to fail by tearing on a circum- 
ference as by splitting. 

2. That by reason of local weaknesses 
and distortions the cylinder may fail 
when the stress, as calculated by the 
ordinary formula for thin shells, is only 
about one-third of the strength shown by 
a test bar. 

3. That the principal cause of weakness 
is the sponginess of metal due to uneven 
cooling; that to insure good castings the 
flanges should not be materially thicker 
than the shell, the cylinders should be 
cast on end and suitable risers provided 
for the escape of dirt and gas. 

4. That the proof of a pudding is in 
the eating and the proof of a cylinder 
in the testing. 

In presenting the 
spoke of the difficulty he had encountered 


paper the author 
with packing, which would remain tight 
and be elastic enough to follow the head 
as it yielded to the pressure. 

He had finally succeeded with straw- 
board cut in the form of a gasket, soaked 
in linseed oil and inserted in a groove 
turned in the face of the flange, a pro- 
jecting ring being formed on the head to 
enter this groove. After this packing was 
tried there was no further trouble. 

Mr. Supplee thought the valve chests 
on engine cylinders exerted an important 
influence and that the cylinders tested, 
being merely short sections of pipes, did 
The 


author thought that where steam chests 


not accurately represent practice. 
were on one side of cylinders only they 
did not exert an important modifying in- 
fluence. It was his intention, however, 
to extend the experiments to cover cylin- 
ders of other forms, including those of 


the Corliss type. 


Mechanical Properties of Certain Aluminum 
Alloys. 


BY R. C. CARPENTER, 


This paper gives some of the results 
of tests of alloys of aluminum with vari- 
ous other metals, such as tin, copper, 
An alloy of 


found to 


zine, iron and magnesium. 
had 
It melts and casts at 


aluminum with zinc been 
be one of the best. 
a lower temperature, as compared with 
brass, gives good solid castings, works 
well in the lathe, etc., takes a good finish 
and tarnishes only about as tin does on 
exposure to the temperature. This alloy 


had been named “Alzine,” although in the 
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paper the printers hal it “Alzink,” which 
was perhaps a better name. For many 
places where brass castings are now used 
this alloy better adapted. It, 
however, had no such ductility as brass. 
In the Sibley College foundry they had 
found it easier to get sound castings 
from it than brass. was 
bulk for bulk about equivalent to brass 
at 10 to 12 cents per pound. At a tem- 
perature of about 400° Fahr. it 
readily under the hammer 


seemed 


from Its cost 


worked 


Method of Manufacture and Tests of a New 
Seamless Tube. 


BY R. C. CARPENTER AND P. J. FICKNIGER. 


In this paper the Mannesmann and the 
Steifel processes of making tubing are 
first briefly described, and the statement 
is made that in both of them 
superior quality, entirely free from flaws, 
must be used, else the process will tear 
apart any fibers not perfectly welded in 
the original billet. The paper illustrates 


steel of a 


and describes machines used by the new 
The principal novelty in this 
consists in the use of a pushing as well 


process. 
as a pulling drawhead, of a_ peculiarly 
shaped die and of a method of applying 
the The 
paper closes with a description of tests of 


power tu. move drawheads. 
the tubing produced and illustrations of 
These 


had been made by Professor Carpenter, 


some of the tested pieces tests 
and the specimens were exhibited 

One speaker thought it was a misnomer 
to call this tubing, which was originally 
welded and then cold drawn to size and 
thickness “seamless.” He thought no 
amount of cold working could possibly 
remove the weld or make the tube really 
“seamless.” 
the 
tested and declared that 
these in the testing 


Mr. Henning, however, ex 
that had 


the behavior of 


hibited specimens been 


machine (exerting 
endwise crushing pressure) showed per 
fectly homogeneous material without the 
least indication of the effects of a weld. 

During the course of the discussion it 
was declared incidentally that the spiral 
arrangement of fibers claimed as a virtue 
in Mannesmann tubing was entirely re- 
moved during the subsequent annealings 
and drawings necessary to make the fin- 
ished tubing. 

Chas. H. ed attention to 
the fact that the analysis of the steel used 
the 
considered 


Morgan call 


as given in paper showed what 


would be rather poor mate- 


It would not be accepted by any 


The 


rial. 
railroad as material for steel rails 
analysis as given is as follows: 

manganese, 0.45; 


sulphur, 0.04 


Carbon, 0.08 to 0.10; 
phosphorus, 0.09 to 0.110; 
to 0.05; silicon, 0.000. 


This completed the presentation of the 


professional papers, and the secretary 
then presented, on behalf of the resolu- 
tions committee, resolutions thanking 


various companies and individuals that 
had contributed to the success of the con- 
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vention and the enjoyment of the mem 
bers attending 

The registration reached 344, and it was 


the general sentiment that the meeting 


had been one of the most enjoyable eve 
experienced by the society. To this the 
perfect weather and the fact that a full 
bright moon afforded beautiful views of 
night con 


the Falls and rapids 


tributed in large degree. There were oc 


casions when distinct rainbows’ wer 
visible by moonlight 

It is practically decided that the meet 
ing a year hence will be held in ¢ 
cinnati 


AAA 


Obituary. 


Emery, Ph. D., died at his 


heart 


Charles E 
home in Brooklyn on June 1, of 
disease, after a series of attacks. He was 
Aurora, N. Y., in 1838. In 1861 
he entered the navy as third assistant en 
gineer, his first service being on the 


nd. He was in the battle of Pei 


born in 


Richme 
sacola and with Farragut in his battles 


on the Mississippi. He was promoted to 


second assistant engineer in 1862, and 


after honorable service throughout thx 
war he resigned in 1867 and became con 
sulting and designing engineer for the 
United States Coast Survey and Revenue 
Service, continuing in this position until 
the work was put under the control of the 


Navy 


work of Dr 


Department. The most important 
Iemery’s life was in the con 
struction of the plant of the New York 


Steam Company. This was work in a 
then new field, 
difficult and 


much experimental 


and involved many most 


perplexing problems, with 


work and vast dis 


couragements before any 


success was 
reached. Dr. Emery was the responsibl« 
engineering head of this work for eight 
or ten years and was consulting engineer 


to the company at the time of his deatl 


Of late years he has been a consult 
engineer of national repute, finding wid 
employment as an expert suits in 

ing the largest interests Dr. Emery 
title of Doctor of Philosophy was 
erred by the University New Yo 
eco d gu 1 sery 

He d eived the Te pt r the 
best paper read befor e British § 





Henry VW 
n May 31 forty-four years old. He was 


1 nephew of the late Henry Disston. Af 
ter finishing his pub iol educatic 
he entered the Dis Saw Works, I 
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@ the de Saw 1 pad ( 
ng to the ead of one of tl dey ‘ 
Sint y 


genera inag ( the 
Works Company, at Cleveland, O 


died on the 2d inst., in his sixty-ninth y 


AAA 


Commercial Review. 


NEW YORK, Saturdav Evening, June 4, 1898 


HE ENGINE AND BOILER 


at the time of 


uur last report I t it is 


rather quiet in many quarters no one can 
deny, but to various large concerns th 


dullness is still inappreciable, they hav 
ing as much work as they well can attend 
to. Many authorities, too, ar 
admit that the market evinces a stronger 
tone than prevailed a few weeks ago and 
that confidence is slowly beginning 


return. Whether this be true or not, the 


total amount of business transact 
fair volume 
The Lidgerwood Manufacturing Com 
pany is said to be busier this spring than 
ever before \t present order 
twenty electric hoists are an ¢ tho on 
hand. Some of these are being supplied 
to war vessels as ammunition hoists, 
de k hoists et 
The Heine Be r Company | n 
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34 
president of Union Iron Works, San 
Francisco, where she was built, in order 
to arrange for the construction of more 


vessels like her 
The armor contracts for the three new 
United 


bama 


States battleships Illinois, Ala 


Wisconsin 


and 


he- 


divided 
Bethlehem 


and were 
the ¢ the 
works at the rate of $400 per ton flat for 
the 


tween arnegie 


bolts and armor, maximum amount 


allowed by Congress. 


CINCINNATI REPORT. 


May closed with a fair volume of busi- 


ness transacted iron Inquiries 


In pig 


were of good number. Consumers whose 


stocks were getting low looked around to 


see where they might replenish to the 


best advantage. Orders were numerous 


but mainly for small quantities, though 
now and then a sale was made of 1,000 to 


3,000 tons. One feature of business was 


the good demand for malleable iron. <A 
fair amount of selling was done in North- 
and Southern car wheel 


ern charcoal 


irons. Among Southern producers mat- 
ters became more settled, the cutting of 


outside 


prices by furnace men came 
pretty much to an end, furnace prices 
came to be more firmly held, and little 
speculative iron was left on the market 
to affect them 

In machine tools, engines and other 
machinery the trade of May has, upon 


the Nevertheless 
there is falling off of orders in some quar- 


whole, been very good. 


ters as a result of the war with Spain. 


To some extent a policy of hesitation pre- 


vails. At the same time business in these 
lines is much better than it was at this 
date a year ago. One concern has re- 
ceived some $700,000 worth of export 
orders during the first five months of 
this year 

Karly in May there was some with- 


holding of foreign shipments for fear that 
Spain would issue letters of marque and 
Now 


partially passed away and shipments are 


endanger « this fear has 


argoes 


being made more freely 
Inquiry among manufacturers of this 


city elicits the following reports upon 


trade conditions: 

Che Lane & Bodley Company is run- 
ning with a night force and is expecting 
to turn out this year a larger volume of 
work than in many years past. Lack of 
ability to deliver on time is occasioning 
loss. Orders include for a 


some one 


cross compound steam air compressing 


plant and for many engines destined for 


use in sugar, rice, flour, cotton and cot- 
ton seed oil mills and electric lighting 
plants 

W. D. Norton & Co. have received or- 
ders from Oxaca, Mexico, for an outfit 
ot brick machinery, from San _ Do- 
mingo, for a lot of saw mill machin- 
ery, and from Union City, Mich., for an 
800 horse power Corliss engine 

Rahn & Mayer have all they can do 


Continued on page 35. 


Business Specials. 


Gear wheels, gear cutting. Grant; see page 16. 
Forming Lathes. Mer. Mach. Tool Co., Meriden, Conn. 
Selden Packing for stuffing box, with or without rub- 
ber core. Randolph Brandt, 38 Cortlandt st., N. Y. 
Parallel drawing edge attachment ; fits any drawing 
board, $1.25 by mail. F.G.Hobart, Beloit, Wis. Circulars. 
Persons ambitious to understand all about link 
motion should send $1 to Loco. Engineering, 256 B’way, 
New York, for Halsey’s Locomotive Link Motion. 
Cutters, reamers and small tools, regular and spe- 
cial; vertical millers, cutter and surface grinders, 
shears and punches. RK. M. Clough, Tolland, Conn. 


Wants. 


Situations and Help Advertisements only 
inserted under this head. Rate 30 cents a 
line for each insertion. About seven words 
make a line. The cash and copy should be 
sent to reach us not later than Saturday morn- 
ing for the ensuing week’s issue. Answers 
addressed to our care will be forwarded. 


Situations Wanted. 


Mech. draftsman, 8 yearsexp. Box 75, AM. Mack. 

Mech.draftsman.G.W.,care of A.Haas, 108 Av. A., N.Y. 

Technical man wants position as draftsman; three 
years’ experience ; state salary. Box 83, Am. Macu. 

Mech. draftsman, tech, grad., 7 years’ exp. in shops, 
wants pos. on elec. or steam eng. Box 86, AM. MACH. 

Wanted—St'dy sit. by anexp. Jones & Lamson mach. 
hand; also a good gen. machinist. Box sl, AM. Maca. 

Machinist and draftsman, 28, technical graduate, 
desires position ; willing to invest some money. Box 
87, AMERICAN MACHINIST. 

Position wanted by a first-class machine blacksmith, 
twelve years’ experience, age 30; competent to take 
charge. Box 85, AMERICAN MACHINIST. 

A young man wants position as bookkeeperin mach 
mfg. concern ; exp. in same; first-class ref,, also bonds 
if necessary. Address E., Box 233, Danbury, Conn. 

Wanted—Position by hustling foreman of extensive 
experience on gas, steam eng., experimental work, tool 
b’ldg and gen. repairing. Address Box 90, AM. MACH. 

Mech. engineer and draftsman, ten years’ exp. in de- 
signing steam, hydraulic and experimental machinery, 
wishes position of responsibility. Box 91, AM. Macu. 

American, 37 years, 16 years’ exp , 8 years as foreman, 
contractor and supt., desires to change; especially pro 
ficient on light, high grade exp'l and interchangeable 
work, auto., screw, eng. and typewriting machines; 
precision screw cutting; faculty for the economical 
production of interchangeable parts with lIlimited 
facilities; references ftirst class as to character and 
ability. Address Box 79, AMERICAN MACHINIST. 


Help Wanted. 


Wanted—First-class machinists and fitters, 
AMERICAN MACHINIST. 

Agents in every shop to sell my line of tools; very 
liberal induc’m'nts. Address E.G. Smith, Columbia, Pa 


Box 80, 


Wanted—A good planer hand, accustomed to oper- 
ating large planers on heavy work requiring accu 
racy. Address Box 83, AMERICAN MACHINIST. 

Wanted—Good all round machinists for general job- 
bing and repair work ; state age, experience and wages 
wanted. Beall Machine Works, Cumberland, Md. 

Wanted—Foreman for machine shop employing fifty 
hands, on Corliss, high-speed and marine engines ; 
first-class man of experience only need apply. Box 23, 
AMERICAN MACHINIST. 

Wanted—Three draftsmen ; 
seeking to better themselves ; 
one of the leading schools of technology. F.C 
Mfg. Co., Harvey, [Il 

Wanted—A first-class machine draftsman; write 
and state experience and full particulars, also salary 
expected. Address S Barriett, West Point Foun 
dry, Cold Spring-on-Hudson, N. Y. 


only competent men 
must be graduates of 
Austin 


Machine shop foreman wanted; must be a good 
mechanic, accustomed to managing men, Know what 
good work is, and competent to direct its accomplish- 
ment. Box 84, AMERICAN MACHINIST. 

Several first-class machinists, accustomed to 
heavy work, can obtain steady employment in 
fortable shop; none but thoroughly competent 
need apply. Box 82, AMERICAN MACHINIST. 

Wanted—First-class machinist who understands 
handling automatic button machinery and can make 
his own tools; permanent position at good wages ; 
references required. Box 78, (MERICAN MACHINIST. 

Wanted—A first-class die maker; must fully under 
stand his business and to do his own hardening 
Address, giving full particulars of exp., reference and 
salary expected, Hammer Mfg. Co, Leechburg, Pa 

Wanted 
switchboards and electrical instruments ; 
designers of small machine tools will be 


very 
com 
men 


A draftsman experienced in the design of 
experienced 
considered ; 


state age, past experience and salury expected 
Address Lox 8%, AMERICAN MACHINIST, 
Wanted —Al1 experimental machinist for foreman of 


our experimental department of 30 hands on high 
grade shoe machinery ; no person will be considered 
who cannot come well recommended in every respect, 
and who has not held as high a position as secon 
hand in a similar department; personal applications 
desired McKay Metallic Fastener Association, Win- 
chester, Mass. 





Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat- 
arday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded, 

Shop agents wanted for book on Dies and Die Making. 

Best Calipers, Levels, etc. E. G. Smith, Columbia, Pa. 

Buok, Dies & Die Making. $1. J. L. Lucas, Prov., R. 1. 

The Dutton Wet Twist Drill-Grinder is sold by the 
Garvin Machine Co., New York City. 

Best and cheapest Bolt Header, made by Baush & 
Harris Machine Tool Co., Springfield, Mass. 

Light and fine mach’y to order; models and electri- 
cal work specialty. E. O. Chase, Newark, N. J. 

For Sale—Second-hand drill presses, engine lathes 
and planers. Dietz, Schumacher & Boye, Cincinnati, O. 

Advertising Novelties Wanted—We will buy patents, 
manufacture for patentee or on a royalty, good adver- 
tising novelties Address P. O. Box 125, Erie, Pa. 

Wanted—Good house to act as sole sales agency of a 
new agricultural machine; something practical and 
new; best of prospects. Address Box 69, AM. MAcH, 

The advertising department of the American Ma- 
chinist has on hand 20,000 drafsman's thumb tacks; will 
send a box of ten to any draftsman in America on 
request; could use a postage stamp on box, but will 
send the taeks anyway. 

Institutions retiring from business having machine 
tools, brass or wood working machinery, will find it 
to their interest to correspond with us. We purchase 
complete plants or handle them on com. C. C. Wormer 
Mach Co., 55-59 Woodbridge st., W., Detroit, Mich. 


THE EMERGENCY OUTFIT, 
FOR 
Treating and Removing Foreign Particles 
from the Eye. 
Manufactured by C. A. BARRETT, Oak Park, II 
Price, $1.00. 

The Emergency Outfit consists of the following articles A 
magnet holder, a pair of sharp pointed tweezers, eye-holder, 
bottle of eye water, and medicine dropper, carefully packed in a 
neat, durable case ready for use 


Morton’s Draw Cut Shaper 
with Keyseating Attachment. 


If you do not have 
enough keyseat- 
ing to employ a 
special machine 
this Shaper with 
attachment can 
lo your work. It 
3 will cut a 
SS key way 7% in. 
2 wide, 7 in. 
deep and 14 
in.long;time 
Sminu 
MORTON MEG. LO., Muskegon Heights, Mich,, U. S.A. 
Eastern Branch: 126 Liberty Street, New York, 
N. Y.; Walter H Foster, Manager. 
Glasgow Office: 40 St. Enoch Square; 
Ritchie, Manager 

Schuchardt & Schutte, Berlin, Vienna, Brussels 
Adphe. Janssens, Paris, France 


E, W. BLISS CO. 


i Adams St., Brooklyn, N. V 
CHICAGO OFFICE : 96 W. WASHINGTON ST. 
EUROPEAN OFFICE: 

9 RuE CAUMARTIN, PARIS, FRANCE—A. WILZIN, Mgr. 


Owners of the Stiles & Parker Press Co. 








tes 





James 








No. 6 1-2 Bliss Double Crank Forging Press (Pat.). 


Presses, Dies Special Mach’. 


Manufacturers of the WALDRON FRICTION CLUTCHES 
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: Ngee these Lathes have the Norton Screw 
Cutting feature. All the different threads 
Zz and feeds in daily use obtained by moving the 
< handle in gear box from one notch to the other 
CS All sizes but the 32 in. fitted with our Auto- 
_— . ‘ + - . > ° 
w matic Stop Rod for carriage. By its use you 
a can cut threads to and from shoulders and 
= always have the carriage stop in the same 
< place. All lathes have the reverse motion in 
head, operated by lever at side of apron. By 
this you reverse the carriage only, which 1s all 
that is necessary in cutting threads. 
These attachments mean a great saving 
of time and labor. 
ey. * 8 69 
_— Torrington, Conn. 
' Z &; 
; AGENTS FOR THE PACIFIC COAST: 
PACIFIC TOOL AND SUPPLY CO., Francisco, Cal 
S J. W. CREGAR Philadelphi se Exhibition. 
D \PEAN AGENTS: 
ror SCHUCHARDT & SCHUTTE, 
» Berlin, Vienna, Brussels, Stockholm 
. : x CHAS CHURCHILL & Co, Ltd., 
= / a ———————— London and Birmingham, England 


ADOLPHE JANSSENS, Paris, France, 
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, WARK MACH| WOR 
theory it is pointed out that a magnifi- «The best is as good as any.” CAMS| THE NE vena Too ORKS. 
Mill 


i i Il ls o ce anc linde ‘ams ) 
cent crop is awaiting harvest and that it all kinds of Face and Cylinder Cams with 


perfect finish, no chatter marks and ab- 
augurs most forcibly cumulative prosper ae a a any EE. CM Sy Ee Capen ee 
ity for the tarmers The New 
In many respects the iron and ma- T0 MANUFACTURERS OF MACHINERY 
chinery trades in the West are in a Automatic F d : USED IN 
ranstional stage The same tendencies! nd 'Gravity FCC COIR WAT MAKING AND MATTING WEAVING. 











that are current in other lines toward 


The Royal Victoria Institute for the Blind, 
Melbourne, Australia, purpose refitting 


consolidation or centralization of inter 
ests are apparent. In the crude iron in- | & C Sho Saw their mat factory and invite particulars and 
| quotatious for machinery used in that trade. 


terests, tor instance, trade 1s concentrat 
MACHINE DESIGN, 


Mech. Drawing, Mechanical and Elec. Engineering 


Taught at Your Home for 2 MfSntn. 


This pays for Text Books, Drawing Plates and 
Instruction until you complete the course 
‘rite for free Circular " 


THE UNITED CORRESPONDENCE SCHOOLS, 
F. W. Ewald, Gen. Mgr. 154-158 Fifth Ave., N.Y. 





ing among the larger buyers to the detri 
ment of the small trade. The jobbing | 


foundry that was a numerous and im- | 
portant factor in the pig iron trade only | 
a few vears ago is almost losing its iden 
tity. These foundries still exist through- 
out the West, but the volume of business 
they transact and the amount of iron 





they buy is decreasing year by year. The 
trade has been captured by the larger 
melting plants in the cities, except only 
in a small local way. This transition be 
gan with the dull times several years ago, 
when stress of trade made it a question 
of a survival of the fittest. The large and 





more economical plants won, and now 


that activity has returned in whole or in 


part they do not seem disposed to sur Tool Steel, 
render the advantage they gained under { Machinery Steel, | 
the spur of necessity. This change makes ll S 
some departments of trade seem dull, ae tee teen 





whereas it is rather a migration, only as 





yet dimly perceived. 


AAA ice—’ ; 
ans Way Down. The C & C Slow Speed 
Quotations. aww ve. Closed Ironclad Motor 


New York, Monday, June 6 is especially designed for hard service in 








Iron—American pig, tidewater delivery: Sh D S wills 
; and factories. Can be placed in any 
No. 1 foundry, Northern............ $i oo @ II 50 0 aws, ition and belted, direct connected or 
aie 2 foundry, Northern.......... . 10 50 @ 11 00 ebesared to its work 
No. 2 plain, Northern........ -sesee 10 00 @ 10 50 , é aa 
Gray forge, Northern : 9 75 @ 10 00 Portable Rail Saws Highly Efficient and Non-Sparking 
No. 1 foundry, Southern.. .seee 10 75 @ 11 00 9 Fs: alla iy 
No. 2 foundry, Southern............ 10 25 @ 10 50 Complete Electric Power Transmission Systems. 
o. 3 foundry, Southern........ - 10 00 @ 10 25 . 
No. 1 sof, ——...............ennne Cold Power Saws The C & C Electric Company, 
SS BOGE, DOWER s.0000:000000: -.» 10 25 @ 10 50 9 Yo 
Foundry forge, Southern...........- 9 75 @ 10 00 | 143 Liberty Street, New York 
Bar Jron—Base—Mill price, in carloads, on 
dock: Common _ 1.05 @1.10¢c.;_ refined, 1.10@ For All Purposes. WILSON’S PRACTICAL TOOL MAKER AND 


1.20c. Store prices: Common, 1.25 @ 1.35¢.; re- } DESIGNER 
. 


fined, 1.30 @ 1.50¢ 
Tool Steel—Base Sizes—Standard quality, 6@ JUST READY 
rHE PRACTICAL ToOoL MAKER AND DESIGNER: A 


7c., with some grades perhaps a little less; extra 
treatise upon the Designing of Tools and Fixtures for 


grades, 11 @t12c.; special grades, 16c. and up- 
Machine Tools and Metal Working Machinery, Com 


ward. — 
Machinery Steel—Ordinary brands, from store, , 
prising Modern Examples of Machines with Funda 
mental Designs for Tools for the Actua! Production of 


in small lots, 1.45 @ 1.50c. 
Col folled Steel Sh: y—Base sizes 
old Rolled Stee iafting—Base sizes, from the work ; Together with Gpecial Reference to a Set 
of Tools for Machining the Various Parts of a Bicycle 


store, 2.15 @ 2.20c., according to quantity. 


’ n ] - , : 
if opper Carload lots Lake Superior ingot, [llustrated by 189engravings. 8vo. Price, $2.50 
12 ; electrolytic, 1134c.; casting copper, 1172 @ CONTENTS. — Introductory. Chapter I. Modern 
IT yRC Tool Room and Equipment. II. Files, Their Use 
Pig Lead—-Carload lots, 3-77% @ 3.80c., f. o. b., and Abuse. III. Steel and Tempering. I\ Making 
New York ligs. V. Milling Machine Fixtures. VI. Tools and 
ig Tin—For and 10 ton lots, 15c., f. o. b ! kixtures for Screw Machine. VII Rroaching. VIII 
Spelter—Carload lots, about 4'%4c., New York Punches and Dies for Cutting and Drop Press. IX 
delivery fools for Hollow-Ware. X. Embossing: Metal, Coin 
Antimony—Hallett’s, 834 @ 9c.; Cookson’s, 9% THE Q & C SnorSx and Stamped Sheet-Metal Ornaments XI Drop Forg- 
@ o%ec re ing ae — — n ae =—s yo ( ‘one 
f . rs . nares aoe eee The Qampe Comeany or Cutting, an rawing; Breaking Down Sbells 
Lard Oil—Prit —" ty resent make, 53 @ s6c., pa XIIL Annealing, Pickling and Cleaning. XIV. Tools 
according to brand and quantity for Draw Bench. XV. Cutting and Assembling Pieces 


bv Means of Ratchet Dial Plates at One Operation 
= st XVI. The Header. XVII. Tools for Fox Lathe 
F XVIII Suggestions for a Set of Too!s for Machining 
Manufacturers = : - 2 - the Various Parts of a Bicys le, XIX The Plater’s 
° Dynamo XX. Conclusion— With a Few Random 

Ideas. Appendix, Index. 


a..« Kepler is ere 1 manufacturing plant Send for Catalogue. P 


AAA 








rice $2.50, free of postage to any address in the world, 
Tanecast a 
at er, | ae. 1 Cireular of 4 pages quarto, giving the f 
Table of Contents of this important book, with spe 


\ ildy 1} hi in “tri licht plant i oO ‘ ’ 
it Caldwell, Ohio, an electric light plant is t ens of the illustrations, will be sent free of postage t 
be rected and machinery placed . muone inany part of the orld who will furnish us 
= with his address 
I] silastic . ) last Company \ ~ 
e Elastic Pulp I e1 mpany, which 1 i le acacia ae aca aa a 


erecting a plant at Warren, Pa., has decided to . and Scientific Books, 92 pages, 8vo, a Ne Catalogue 
ot ong Ohio Chicago. New York, | oi cots on Steam, the Steam Engine, ete. and ow 


locate another one at Lima, h 


a cnc cious She enhal 
The Bryant Electric Company, of Bridgeport other Catalomn i wage irts. sent / ee and ’ of 
Conn.. erecting a new two story power house | LONDON: Chas. Churchill & Co. postage to anyone in any part of the world who wiil 
so feet square. The floor of the building is sup PARIS: Hounsfield & Fils. furnish us with his addres 
ported on heavy girders and columns, which | BERLIN: Schuchardt & Schutte HENRY CAREY BAIRD & CO.., 
carry steel joists supporting ee ae MADRID: J. G. Neville & Co. INDUSTRIAL PURLISHERS, BOOKSELLERS AND IMPORTERS 


> f St., Philadelphia, Pa., U.S. 
arches and concrete floor This bui di ne was 810 Walnut St., Philadelphia, Pa., t A. 
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GANG DRILLS 


of improved design, with two, three, four and six spindles in 
four sizes “The spindles are made of tool steel, have steel 
boxes hardened and ground, with provision for adjustment for 


wear. Tables are counterbalanced 
_ Vertical and adjustable Multi-Spindle Drilling Machines 
in 10 sizes, for bicycle hub, 20-inch; valve flange and inter- 


mediate work. Ask for the 


““MACHINISTS”’ CATALOCUE. 
THE PRATT & WHITNEY CO., 


HARTFORD, CONN., U.S.A. 
NEw YorRK—123 Liberty Street. Be 144 Pearl Street 
CHIcaGo—42 South Clinton Street. Lonpon, Enc.—Buck & Hickman, 230 Whitechapel Road. 
PaRIs, FRancE—Fenwick Freres, 21 Rue Martel. 


ENGINE and SPEED LATHES 


IN VARIOUS LENGTHS—9 to 15 in. SWING. 

Latest and Most Ape proved Designs. Workmanship, Materia! 

and Finish of the Highest Order. 

SEBASTIAN LATHE COPIPANY, 

1 eS. A. 

Sto 15 in, Swing. WH igénts? £12,Cetner Seite SNM Et ONO: Be Si 

arr “ ,8 ; S ’ ; 

CATALOGUE FREE R. brouvis & Zones, Rotterdam, Holland.” 


SECOND EDITION. REVISED AND ENLARGED. 
The Practice and Theory of the Injector, 


By STRICKLAND L. KNEASS 
8vo., cloth, $41.80. Postpaid on 
JOHN WILEY & SONS, 53 E. Tenth St., NEW YORK. 


FINE PULLEY TAPS, HIGHEST QUALITY. 


** Lightning”? and * Green River” Screw Plates, Taps and Reamers of all kinds. 
Bolt Cutters, Drilling Machines, Punching Presses, &c. Send for Catalogue. 


STON 














receipt of price 
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WILEV & RUSSELL MFG. CoO., SSS Seer, MASS., U.S.A. 


Agents in London, SELIG, SONNENTHAL & C¢ 85 4) Victoria Street 


PUTNAM MACHINE CO., 


LATHES, PLANERS, 
DRILLING 
MACHINERY, 
MILLING MACHINES, 
SLOTTERS, 

SHAPERS, 
AP ENGINE LATHES. 












The Oldest and [lost Extensive 
Builders of Lathes in America. 





RAILROAD SHOP 
TOOLS, 
GAP PATTERN 










Correspondence Settebees. 
8 to 100 Putnam St. 
7 Fitchburg, Mass., U. S. A. 


Jenkins Standard 96 Packing 


weighs 33-1/3 per cent. less, does not Rot, Burn 
or Blow Out, : ind will last longer than other joint 
packings; therefore the cheapest and best for all 
purposes. 











JENKINS STANDARD pacy 


JENKINS STANDARD Pac Cie 
c 


<iennef) ee ENINS 


JENKINS STANDARD PACKIN 
ING 


Good buyers compare weights. 
Genuine stamped like cut. 


JENKINS BROS., New York, Boston, Philadciphia, Chicago. 


HINDLEY a» ALBRO 


Worm 
(jiearing. 


less 








Consumes 
power and gives bet- 
ter results than the 
~ old style worm gear- 
ing. 


Albro-Clem 


Elevator Co., 
Philadelphia, Pa., 


U.S. A. 





J. M. ALLEN, President. 

WM. B. FRANKLIN, Vice-President. 

F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 
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Columbia University If you want a high grade BEST oRMONEY 
in the Zity of New York. Milling Machine 


SCHOOL OF MINES, 
SCHOOL OF CHEMISTRY, etiin to 
SCHOOL OF ENGINEERING, 


coe of Gee eae Kempsmith Machine Tool Co., 


Four years’ undergraduate courses and special facili- Milwaukee, Wis., U. S. A. 


ties for graduate work in ail departments. Circulars 
forwarded, on application, to the Secretary of the 
University. 





KIDDER’S NEW 


POWER 
HAMMERS. 


See issue April 7 
American Machinist 


Send for Circular 
Pattern Machinery or 
Drawing Tables. 


R. E. KIDDER, 
41 and 43 Hermon St., 
WORCESTER, MASS. 








We make them plain and 


DRILLING MACHINERY. universal, of quality un- 


surpassed. Large range 


of feeds, large spindle The Worcester Polytechnic Institute. 


power, and all desirable WORCESTER, MASS. 


conveniences. T. C. MENDENHALL, President. 
Courses of study in Mechanical, Civil and Electrical 
Engineering, Chemistry and General Science. New and 








European Agents, extensive laboruto:ies in tngineering, Electricity. 
Selig, Sonnenthal & Co., Physics and Chemistry. Special facilities in Steam 

85 Queen Victoria St., London, Eng. and Hydraulics. 194 page Catalogue, showing posi- 

E. Sonnenthal, Jr., tions filled by graduates, mailed free. Address J. K. 


Neue Promenade 5, Berlin, Germany. MAKSHALL, Registrar 


iF you COULD READ °° 2 the letters we receive from 
the u sers of our 
yo u would realize that itis ECONOMICAL to 
buy them. They are the best that can be made. 
If interested write for our booklet 


Compress Wheel Co., "or CANAL ST, Hoe 


Wheels ior,;sale by Chas. Churchill & Co., Ltd., London, England ; and 


gfe Dropped Forged Holders. LS 
? HUGH | HILL TOOL CO,, ANORBSON 


TURNING, CLTITING OFF AND a... TOOLS. 
Dia. Points, made in 24 sizes TOOL HOLDERS. 























Self harden 
ng and tool 
steel cutters, 
used to cut off 
tools; cutters, 
1-16 to 4% inch 
thick, any width. Dropped forged 
) holders. 30 days’ trial 


CATALOGUE No. 2 Cutting-off Tools 


now ready for distribution. You may have one made right and left 
for the asking. They describe our entire line of 
Upright Drilliug Machines, of which we make 
an exclusive specialty. For long range, quick 15 sizes 
action and durability of working parts, these are 
hard toequal. Thousandsinuse. Insist on see- 
ing them before you buy. 


J. E. Snyder, Worcester, Mass., U.S.A. 


P. S.—For sale by machinery houses in all 
countries. 





and straight. 








C. W. BURTON, GRIFFITHS 
& CO., 
LONDON, ENGLAND. 


ee any =R-ECTRIC 


x COMPANY 


Ter. 
ELECTRICALLY DRIVEN Siow 4 MI O f O Res 
CTRIGAL 


Cranes and Hoists, : ‘ 
Motors for Mills am To Drive Your Machinery and Tools ? 
Tithe wo 
GENERAL ELECTRIC COMPANY, 


SCHENECTADY, N. Y. 


Sales offices in all large cities of the United States 




















and Factories. 





We make Universal Grinders in three 
sizes, viz.: 16x8, 24x10, 40x12. Fora 
long time we have been behind our orders 
on these machines. We can now make 
better deliveries and invite correspondence 
with parties wishing to purchase a high- 
class tool. 





Generators for 
Diamond Machine Co., 


Providence, R. 1.; Chicago, /// 


Lighting and Power, 
Mining Machinery, Etc. 


CLEVELAND, OHIO. 


London : Chas. Churchill & Co., Ltd 
Berlin: Garvin Machine Co. 
Copenhagen: V. Lowener. 

Paris: Fenwick Freres 


uaxe Bring Machines Milling Machines ‘Special Tools “amace i.” 
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Steam 
Hammers 


take steam above and below piston. 
Rams and guides are set diagonally 
to the frame at the proper angle for 
drawing and finishing. Valves are 
perfectly balanced, easily handled 


and of great durability. Valve gear 


is simple and substantial. Takes 
up its own lost motion and operates 
either automatically or by hand, 


producing every desired variation 
length, position, rapidity and 
force Other 


shall be pleased toacquaint you with. 
Bement, 

= 
Miles & Co., 


Philadelphia, Pa. 


39 Cortlandt Street, New York 
1534 Marquette Building, Chicago 


in 


of blow. features we 


Foreign Agents: 
C. W. Burton, Griffiths & Co., London. 
Schuchardt & Schutte, 
Berlin, Vienna and Brussels 
Fenwick Freres & Co., Paris 
E. Hirsh & Co., Stockholm. 


A MARVELOUS 
MACHINE! 


Watch wonderful 
work done by our 
Apex Nipple and Pipe 
Mill Machine, Threaus 
nipples of allsizes. So 
swiveled that it can be 
reversed and pipe cut 
off close to grippers 
Vise can be opened or 
closed while machine 
isin motion. Send for catalogue 


THE MERRELL MFG. CO., 
100 Curtiss St., TOLEDO, Ohio. 
PATENTS. 
BALDWIN, DAVIDSON & WIGHT, 

25 Grant Place, 141 Broadway, 
Washington, D. C. New York City. 
Prepare and solicit applicat patents, 
idvise as to the novelty and validity of inven 


ons and patents, and prosecute and defend 


patent suits. 
Established (850. 


3 Spindles : 


the 











ions for 








Adjustable to dri oles 
from 1 inch to 6 hes 
a i Ex me anwe 
> ches Three sizes 
jrills can be used si 
1ultaneously Center 
| lle st ary Out 
S]} es an De 
idjuste ependently 
\ 2-spindle drill, ex 
a y similar. but witl 
the central spindle 
Power « hand feed 
\ ry quick an< 
I oughly efficient 
Foote, Burt & Co. 


Cleveland, Ohio. 


& Moore, New York 


sostor 





Manning, Maxwell 
Hill, Clarke & Co, 








MT 





\ 


No. 2 BAR-IRON SHEAR—MOTOR DRIVEN. 
BUILT BY 
Hilles & Jones Company, 
Manufacturers of Improved Machine Tools, 


902 Church St., 


Send for new 
Catalogue 


Small Screw Machine Work 


- OF EVERY KIND. 


Bicycle Spoke Nipples. 


REGINALD WASHBURN, | 
WORCESTER, MASS. 





WILMINGTON, DELAWARE. 





CLEANED 
WITHOUT 








THE LEVER 
RULING PEN 
ADJUSTMENT 


SEND FOR DOESCRIPTIVE CIRCULAR, 


THEO. ALTENEDER & Song Pricavarua 





NV 
== 
—_ 
UL 
ZS 22 





People using 
Gisholt Lathes 


are making money, because 
a Gisholt Lathe has such 
a winning way in the eco- 
nomical handling of dupli- 
cate work to. be bored, 
faced, turned or threaded. 

See samples herewith 
and the time in which they 
were finished. 





6 minutes. 


makes a mistake 


Gisholt 


when he specifies Bullard Tools. 

Bullard Tools are for the rapid and economical handling of 
bored, faced, turned or threaded duplicate work in metal. 
Were designed for that kind of work especially, and are money 
makers., What would you like to know 


Machine Co., 
Madison, Wis., U. S. A. 


AGENTS: Eastern Branch, 126 Liberty St., 
New York; Walter H. Foster, Manager 

U. Baird Machinery Co., Pittsburg, Pa. 

> W Burton, Griffiths & Co..1,2,3& 
Square, London. E. C.. Eng 

*enwick Freres, 21 Rue Martel, Paris, France 

Schuchardt & Schiitte, Spandauer-Strasse, 59-61, 
Berlin C., Germany 

Schuchardt & Schiitte 
VII., Austria 


bout them ? 


4 Ludgate 


Bullard Machine Tool Co., Bridgeport, Conn. 


Chas. Churchill & Co., London 
Schuchardt & Schutte, Berlin, Vienna, Br 
Janssens, Paris. 


ssels. Breitegasse, 17, Vienna, 


Ad 
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EVANS FRICTION CONE PULLEYS. 


Forty-seven different 
BIZ transmitting from 
OnetoForty Llorse- Powe 
changing the speed of all 
kinds of machinery while 
running. Send for Cata- 
logue. The following is a 
partial list of manufactur- 
ers who have thousands of 
Evans Friction Cone Pul- 
leys, transmitting from 
One to Fi ty Horse-Power 
Joun & JAMES Dosson, P hilade -Iphia Pa. 34 Sets, 2 H. P. 
ork 





New York«K Biscuit Co., New y Ye . 87 Sets, 5 HL. P. 

C. W. BENTON, London, #4, 33 Sets, 5H. P. 

Mr. 8. D. W ARREN, ( ‘winberland Mills, Me. 8 Sets, 40 H. P. 
WASHBURN & MOEN, Wore Mass. A large number. 


MERCANTILE & CONTRA‘ TC "Bro« oklyn, N. ¥. 20 Sets, 2H. P. 

MASSASOIT PAPER Co., Holy ke , Mass. 2 Sets, 40 H. P. 

TAUNTON CopPER Co., Taunton, Mass. 8 Sets, 2 to 6 H. P- 

STINSON Bros. & Ku RLBAt M, Philadelphia, Pa. 40 Sets, 1 H. P. 

ARNOLD PRINT WORKS, North Adams, Mass. 10 Sets, 6 H. P. 

MERRIMACK MILLS, Lowell, Mans 18 Sets, 6 H. P. 

Troy LAUNDRY MACHINE Co., Chicago, Ill. 19 Sets, 2to4 H. P. 

Rice & Co., Lowell, Mass. 5 Se ots. 

AL — r oL4 ~ - »igeville, N.Y. A large number of small sizes. 

G. F. , Proprieto r, 85 Water Street, Boston, Mass. 

Cc. W. BU RION ’ GRIFFITHS & C 1O., Agents, London, Eng. 


: THE BRADFORD BELTING GO. 


CINCINNATI, OHIO, U. S. A. 


66 MONARCH 99 RIVETL 


ESS LEATHER BELTING. 


Write for Catalog “‘A.”’ 





FOR SALE—CAN SHIP AT ONCE. 


New Metal Planer, 129 in.x72 in.x37 ft. 


Two heads on rail; 


one head on each housing. 


THE POWELL PLANER CO., 
WORCESTER, MASS. 





Keystone Electric Company, _ 





Chicago, 





ERIE, New York, Boston. 


make a SPECIALTY o« Electrical Equipments 


for MACHINE SHOPS. 








Es 
s 












Engine 
Lathe 


with Turret. 


This is a 24 in. Stand- 
ard Engine Lathe 
built to serve the pur- 
pose of a heavy turret 
lathe Thus it can 
perform on chuck or 





face plate work all of 
the operations 
with a regular engine 
lathe, with the advan- 
tage of 
creased production ina 
Particulars 


usual 


greatly in- 


given time. 
for the asking. 








Direct Current 
Multipolar Gener- 
ators and Motors 


The simplest and most 
efficient Line of Direct 
Current Machines ever 
designed, ” 

H P up. 








0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0 0-0-0-0-0-0 oO 


The name of 
WEsTINGHOUSE 


is a guarantee. 


Westinghouse 


Electric & Mfg. Co., 
Pittsburgh, Pa. 
New York, Boston, Chicago, 


r a Philadelphia. St. Louis, 


San Francisco, Buffalo, Syracuse, 
Atlanta, Tacoma, Austin, 
Mountain Electric Co., Denver. 
For Canada, 

Ahearn & Soper, Ottawa. 


For Mexico, G. & O. Braniff & Go., City of Mexico. 
Westinghouse Electric Co., Ltd., 32 Victoria St., London. 


00-0-0-0-000-0-00-000-0-0-0-00-0-00-0-00-0-0-0-00 0-0-0-0-0-0-0-0-0-0-6 3-0-0-0-0-00-0-0-0-0-00-0-0-0-0-0-0-00-0-0 0-0-0-0-0-00-0-0-0-0.00-0-0-0-0-0 





LATHES, PUNCHES and SHEARS. | 


!'GET OUR! 
PRICES. 


W. C. YOUNG MFG, CO,, 


} Worcester, Mass., U.S.A. 
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SN SD ge ieee can eae GON 13 | W. oe “ze : Re Re Re ey . 39 

Hill Tool Co.. Hug ; RRS RA Anse See 13 | Wale i iia Ne a 10 

Hoggson & Pettis Mig. atc os ia saioe nina 3 | Wais x Roos Punch & Shear Co..........00. st | 
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DIXON’S Transparent MACHINE RY, 


Lpncntenge Triangles. 
BELT DRESSING 45° x 45° and 30° x 60°. SECOND-HAND. 












Triangles made of HARD RUBBER occ aummmeece 
It absolutely prevents a belt from and WOOD, large and small. 
slipping. Thoroughly preserves the Write for Catalogue. A Few of the Many Bargains which 


leather and protects the elasticity of 
the belt. Warranted to give satis- 
faction. It will pay you to send for 
our circulars and prices. 


JOS. DIXON CRUCIBLE CO. 
JERSEY CITY, N. J. 


The Mackey We Have in Stock. 
Company, Ltd., 
Importers and 


Manufacturers, LATHES 
. 


PITTSBURG, PA. 


tAAArtee 


$4 in. x 21 ft. Wilmarth, triple geared. 
62 in. x 22 ft. Putnam Machine Co., triple geared. 
{8 in. x 18 ft. William Sellers, triple geared, very 


s = ® 
heavy. 
§ Ss 36in x 12 ft. Putnam, C. rest and power cross 


feed. 
30 in. x 12 ft. C. H. Smith, plain gibrest and P. C. 


a feed. 
ur pecia y. 22in. x17 ft. L W. Pond, C. rest and P. C. feed. 


22 in. x12 ft. J. L. Bogart, P. G. rest, P. C. feed 
and taper. 

21 in. x 10 ft. Fifield, C. rest, P. C. feed. 

19in. x 8 ft. New York Steam Engine Co., plain 


Six Sizes. Many improved Details. ip eens. 
19in.x 8 ft. Lodge & Davis, C. rest and P. C 
Large Stock. - - Quick Delivery. z 








eed. 
18 in. x 8 ft. Fitchburg, p ain gib and power cross 
feed. 
216in. x 7 ft. J. L. Bogart, elevating carriage, 
° weight rest. 
Newark Machine Tool Works sista Bait Lidge © Dovis, C. euant ¥. € 
2 feed. 
60 in. New Haven pulley lathe. 


Newark, N. J. 26 in. Stevens pulley lathe. 
PLANNERS. 


ui UNIVERSAL 42 in. x 42in. x 16 ft. Bement, one head. 
a in. X 36 in.x 10 ~ ag ig sees one ee 
ob ~ xX ob m ) - bs un , one aad 
CUTTER AND REAMER rr oa : AY “ : 8 ft. Pratt & Whitney. ~~ 


24in. x 4in. x 6 ft. Putnam Machine Co. 
sin. x15in.x3 ft. Putnam, with chuck and 
With recent Improvements. 


centres 
A LOW PRICE TOOL WHICH DOES ALL THE WORK OF A SHAPERS. 
MUCH MORE EXPENSIVE MACHINE. 24 in. Walcott, shifting belt. 


24in. Hendey, friction. 
16 in. Prentiss, friction. 





PAPA A PAT. JAN. 19, 1897. PPP PA PAPA APD AAAAAAAAAAAAAAA 

















f ar 4 15 in. Steptoe, crank. 
Any change . pe 16 in. Bects, traveling head crank. 
e = fe H ‘ 12in. Warren, traveling head crank 
made in : Internal Spindle ‘s 12 in. Prentiss, square slide, crank. 


one situate, always belted, over- DRILLS. 


» coming objections urged 
4 . . No. 1 Bickford radial, 4 ft. arm. 
/s against other machines, 48 in. arm Betts radial, nearly new. 


4) in. Betts radial nearly new 


and insuring quickness 36in. Sellers upright, B. gears and power feed. 
Specially in changes. 26 a Brothers, B. gears and power 


26 in. Snyder, B. gears and power feed. 
3 spindle Slate, sensitive with chucks. 
4 spindle Garvin gang. 

3 spindle Garvin gang 

No. 5 Stow, flexible shaft and fixtures 


2 spindle Norton, sensitive with power feeds 
Hl, (. Barr i (0, MILLING MACHINES. 


No. 2 Bogart, plain, back geared. 


adapted for 


TOOL ROOM 
USE. 


Sole Manutacturers, No. 2 Brown & Sharpe, plain, back gears. 


| T'wo No. 3 Garvin hand, with vises. 
WORCESTER, No. 1 Beaman & Smith, duplex. 
No. 3 Hilles & Jones, vertical. 
MASS, U. S.A. 4spindle Warner & Swasey, valve 
| Qin. x Qin. x5 ft. Ingersoli Slab. 


Write for illustrated 
Catalogue « B,”’ 
showing attachments 
and giving other 
useful information, 
now ready. 


Beware of Send for complete lists of New and 


latringements. Second-Hand [lachinery in stock. 


AAAAA AAA AAA 
AAA AAA 


PRENTISS TOOL & SUPPLY CO., 


Machine Tools, 


115 Liberty Street, New York. 


62 and 64 So. Canal Street, Chicago, III. 
19 So. Water Street, Cleveland, Ohio. 
603 D. S. Morgan Building, Buffalo, N. Y. 
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MODERN 


SECOND-HAND TOOLS. 


Universal Grinder No. 1, Browu & Sharpe latest 
Universal Miller, A tbe ert tool size. 
” - Brown & Sharpe No. 1. 
Cincinnati No. 1'4, back gears 
o = Cincinnati No. 4, largest size 
Screw Machine. No. 1 Garvin, wire feed 


= No. 2 Bardons & Oliver, w. feed 
o * No. 3 Bardons & Oliver, w. feed 
Jones & Lamon, 15-16 in., w. fd 
. Windsor, 2 inches, wire feed. 
Shaper, 15 inch Hendey, improve d style. 
- 16 ** Gould & Eberhardt, crank 
ws 20 Prentiss, friction. 
™ 24 “ Hendey, friction 
Planer, 16 in. x 4 ft. Hendey, friction. 
” “4in. x 5 ft. L. W. Pond Mach. Tool Co., 
latest. 


- 26 in. x 5 ft. Pond Machine Tool Co. 
sad 30 in. x 8 ft. L. W. Pond, two heads. 
36 in. x 12 ft. Sellers, side head. 
= 42 in. x 12 ft. Fitchburg 

“e 48 in. x 16 ft. Putnam 


60 in. x 16 ft. Putnam, two heads. 


Upright Drill, 20 in. Prentice, hand feed. 
- ‘“ 921 in. Snyder, back geared 
™ “ 95 in. Lodge & Davis, complets 
28 in. Aurora, complete. 


30 in. Prentice, complete. 
M4 in. swing, complete. 
88 in. swing, Box Co.'s, complete 
Universal Radial Drill, 13 ft. swing, complete 
b. helve, 200 1b. upright 


Radial Drill, 


Bradley Hammers, 601 
36 in. gap, Cleveland. 
Comb. Punch and Shear, Hilles & 
Boiler Rolls, 6,7 and 10 ft. 

per Send for Complete List. 


J.J. McCABE, 


14 Dey St., New York. 
Philadelphia Branch: The Bourse. 


BARGAINS “ 


NEW AND SECOND-HAND MACHINERY. 


up to 60 


Boiler Punch, 
Jones, small 





Planers, from 20" 
No. 2 Newton Milling 


Lathes, from 12" to 48"; 


48”, 54" and 60” Radial Drills; 

Machine; No. 2 Screw Machine; Shapers, from 6 
to 30°, Bol lermakers’ Punches, Shears, Edge 
Planers, Rolls, Drills, Engines, Boilers, Pumps, 


and Dynamos 


FRANK TOOMEY, 131.N. THIRD ST., PHILA, 


FOR SALE. 


TWO HARRIS-CORLISS ENGINES, 18 x 48 
inches, now in operation as a pair at the works 
of Brown & Sharpe Manufacturing Co., Provi- 
dence, R. I.,and to be replaced by a larger engine 
of our make. Will be sold asa pair or singly at 
reasonable terms. Address 

Rice & Sargent Engine Company, 
Providence, R. I. 


GRINDERS. 


New Goods at Second-Hand Prices. 


x 1 wheels 








No. 10A Norris, Bench, swings 10 x 1% 


7 50 - 

No. 10A Norris, Column, swings 10x 1% x1 wheels, 
$14 ‘ 

No. 12A Norris, Bench, swings 12 x 2x 1 wheels, 
$10 

No. 2 Marion, Bench, swings 12 x 2 x1 wheels, 
11. 

No 2 Marion, Column, swings 12 x 2x 1 wheels, 


$17.50. 
14B Standard, 
wheels, $12.50 ; 
3 Challenge. Column, swings 12 x 1! x 1 
wheels and crank shaft, $25. 
2 Challenge, Bench, swings 12x 1% 
and 2 speed crank shaft, $19.25 
3 Challenge, Bench, swings 14x 2x 14 wheels 
and 2 speed crank shaft, $26 50 
2 Challenge,column and counter shaft at’ch'd, 
wet whee! and surface grinding at., $7 0. 
6 Diamond, Column, swings 16 x 2% x 1% 
bt... and counter shaft. 
2 Diamond Water Tool Grinder, complete, 
with 18 x 2% in. wheel, counter shaft, pump 
and truing device. 
er” First Come—First Served. 


CLEMENS VONNEGUT. 


, Indianapolis, Ind 


No. Bench, swings 14 x 24 x 1% 
No. 
No. x 1 wheels, 
No. 
No. 
No. 


No. 


Mfrs. and Machs.’ Tools, Supplies, Mach’y, && 


SECOND-HAND 


MACHINERY. 
ENGINE LATHES. 1 
11 in. x 4 ft. Mann. 


13 in. Traveling Head, 
Bement. 
1 16 in. G, & E,, triple G. 


14 in. x3ft.6in. Putnam. | 16 in. G. & E., single G 
14 in. x $ ft. 6 in Prentice 

15 in, x 6 ft. Starr. DRILLS. 

15 in. x6 ft. W. & L. P . 

16 in. x7 ft. D. & H. = = we 5% Bt. G. 

18 — x8ft.D, & H, 3 spindle Hendey. 


4 .x10ft. D. & H. 
.x13 ft. Bement. 
.xi18ft.G. &S8. 
. X16 ft. Fifleld. 


PLANERS. 


No. 3 4-spindle Garvin, 
6-spindle Quint. 
Suspensions, Pohd. 


SCREW & CHUCK- 
ING MACHINES. 


ee ee et ee es 


216 in. x 16 in. x% ft. 1 No. 2P.&W,, plain, 
Hendey, No. 1 Costello, wire feed. 

1 24 in. x 24 in. x 6 ft. No. 2 Costello, wire feed. 
Powell. No. 21-2P. & W., wire fd. 


1 28 in. x 28 in. No. 4 Windsor, plain, 
No. 4 Windsor, wire feed, 


No. 2 Niles. 


1 

1 

1 
x8ft.G 1 
1 
xsft.S. | 
1 


8. 
1 30 in, x 30 in. 
s 


Ss. 18 in. P. & W. Chucking 
1 30 in. x 30 in. x 10 ft, Machine 
Niles. 
1 $32 in. x 26 in. x 12 ft. MISCELLANEOUS. 
Gray. 1P. & W. Grant Pattern 
1 36 in. x 36 in. x 12 ft. Miller. 
Powell. '1 48 in. Niles C. W. Borer. 
| 36 in. x 36 in. x 18 ft. 148 in. Industrial C. W. 
Sellers. Borer. 
| 54 in, x 54 im, x 20 ft. 172 in. Niles B. & T. Mill, 
Niles 18 ft. Riveter, “ Porta- 
seals ble." 
SHAPERS. 1 No. 2 P. & A. Cyl. Borer, 
1 9 in. traveling head, 1 10 in. New Haven Slot- 
Wm. Sellers. ter. 


Send for New List. Prices on Application. 


THE NILES TOOL WORKS CO., 


138 Liberty Street, 


SECOND-HAND TOOLS, 
Practically New. 
Cleveland Automatic Screw Machines 
Garvin Bicycle Hub Machinery. 
Garvin Bicycle Chain Machinery 
Ferracute Power Presses, dial and roll feed 
Full particulars and prices on appiicatior 
Retiring from business 
THE MOORE CYCLE 
Harrison (Newark), 


New York City. 





FITTINGS CO., 
N. J., U. S. A. 





U. BAIRD MACHINERY CO. 


523-525 Water St.; 524-526 First Ave., 
PITTSBURGH, PA. 


MACHINE TOOLS. 


SECOND-HAND TOOLS, 


36 in. x 28 ft 
One 24 in. x 10 ft. 
One 21 in. x7 ft. 
One 15 in. x 5 ft. A. T 
One 30 in. x 30 x7 ft 
One 2% in. x 26x 7 ft 


Betts Engine Lathe. 

New Haven Engine Lathe 

Lodge & Davis Turret Lathe 
& M Co Fox Lathe 
New Haven Planer 

New Haven Planer. 


One 


One 48 in. A. Box & Co. Radial Drill 

One 36 in. Gould & Eberhardt Spur Gear Cutter 
One 19 in. Putnam Slotter 

One 10 in. New Haven Slotter. 

One 48 in. Pulley Borer. 


We have rented 


an additional warehouse at No. 65 
South Canal Street. and will place 
in same a large consignment of 
both new and second-hand Machine 


Tools, which will be offered at 
special prices 

Almost two hundred machines in 
stock. 

Do not fail to write us before pur- 
chasing. 


J. B. Doan & Co., 


68-70 South Canal Street, Chicago. 


almost New Machine Tools 


—~T— 


SECOND-HAND PRICES. 








1 84 in. x18 ft. Engine Lathe 
26 in. x 14 ft. Fitchburg Engine Lathe 
English Slotter, 14 in. stroke. 
Universal Radial Drill, 5 ft. arm. 
63-in. Pond Vertical Boring Mill. 
6-ton Single-Acting Steam Hammer 
2-ton Double-Acting Steam Hammer 
2,500-lb. Double-Acting Steam Hammer 
Helve Hammer. 
No. 7 Hilles & Jones Shear. 
Morgan Electric Crane, 15 tons 

} Dynamos. 





HILL, CLARKE & CO. 


56 Oliver Street, 12 South Canal Street, 
BOSTON. MASS. CHICAGO, TLL. 


SECOND- HAND GAS ENGINES. 





P.S 


de Valve Otto Gas Engine, com- 

ae te, with fly-wheel and belt pulley S27 
18H. P. Otto Gas Engine, with iron ASé 

com te, with fly-wheel and belt pulley 200 
18H P. Otto Gas Engine, without iror ise 

otherwise complete ...... oe 
17H i Ctanetien Haase igine, with ba 

wheel and pulley 200 
13 H. P. Gas Engine, Uprigh with 

wheel and pulley 12 
12 H. P. Olds Gas Engine, 1 pright, two 

fly-wheels and pulley IN} 
12% H. P. Otto Gas Engine, Uprig with 

fly-wheel and pulley 140 


S. M. YORK, Cleveland, Ohio, 





THE BRADFORD BELTING GO. 


CINCINNATI, OHIO, U. S. A. 
66 MONARCH °° RIVETLESS LEATHER BELTING. 


Write for Catalog ‘‘A.”’ 





New Metal Planer, 


Two heads on rail; 


FOR SALE—CAN SHIP AT ONCE. 


129 in.x72 in.x37 fit. 


one head on each housing. 


THE POWELL 


PLANER CO., 





WORCESTER, MASS. 
T0 MANUFACTURERS OF MACHINERY 





| a Our Diamond Points are dropped 
forged steel. Made in 2i sizes. (Guaranteed in 
| every way. 30 days’ trial. 


HUGH HILL TOOL CO., Anderson, Ind. 





Be a 


COIR MAT MAKING AND MATTING WEAVING. 


The Royal Victoria Institute for the Blind, 
Melbourne, Australia, purpose refitting 
their mat factory and invite particulars and 
quotations for machinery used in that trade 
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Patent 
Adjustable 
Parallel 


Graduated 
in 64 parts 
to the inch. 


li 


a The John M. Rogers, 
a iA A. Boat, Gauge and Drill Works. 


Gloucester City, N. J., U. S. A. 


THE WHITNEY MANUFACTURING CO., 


Hartford, Conn., U.S. A. 
















UAHA 


If you need 


a Water Tool Grinder send 
for particulars regarding our 


—_ 
bX) 
latest model machine. 





The most complete Hand 
Milling Machine ever con- 
structed. The only one 
equally efficient for light and 
heavy work. Our latest ma- 
chine embodies 
eight valuable Z 

improve- : 
= ments = wi ' 
_s4 Over any — 
previously ! 
builtbyus. 
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are newly designed for latest modern machine, shop 
practice, adapted for heavy work, have large bearings; 

{d eT 00 % are solid, stiff and rigid; are high in quality, reasonable 
in price; honestly made. 


32 inch Swing Triple-Geared 
Screw Cutting Engine Lathe. 


= 
= 
= 

















a1 


Rod feed, five step cone, triple geared and compound rest, power cross and angular feed. Swings 33!4 in. 
over the rest. The screw and rod are upon the front side of the bed, and by means of a slip pinion gear on the 
feed roll, thrown into mesh with the gear on the screw, more or less feed can be obtained than that transmitted 
by the belt feed. The lateral cross feeds and screw cutting are so constructed that they cannot be engaged at 
the same time. The spindles are made of the best crucible hammered steel, and the boxes in the head are 
bronze, cast iron or babbitt metal. The stock and materials used in the construction of these lathes are the best 
obtainable, and the labor on them is done by the day. This lathe is recommended for mill and repair shop 
work. They’re built to produce good work and plenty of it. 





72 inch Horizontal ne Mill. 


Swings 72 in. over 
track, 60 in. over table 
Bed is 15 ft. 10 in. long F 
and takes in bar 6 ft. & 
in. between centers 
when the tail upright 
is at its extreme posi- 


tion onthe bed. 


Complete and Fully 







Illustrated 






New Catalogue ‘*B”’ 
Just Out 







Send for one 














Fy 












This upright can be moved along the bed by means of a crank and gear connecting with the rack ; both 
uprights are well ribbed and braced. Thecenters raise and lower simultaneously, always keeping in line and 
parallel with the table. Other features in the book. This is a very stiff machine and built on purpose to 
handle heavy work economically. 


Draper Machine Tool Go., 


Worcester, Mass., U. S. A. 


ESTABLISHED 1845. 


Sole European Agents—Selig, Sonnenthal & Co., 85 Queen Victoria St. London. 
Sole Agent in Germany—E. Sonnenthal, Jr., Neue Promenade 5. 





i6 
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26,000 Ibs. Any Clutch 


Net shipping 
weight. Combined 
36 x 36 in. x 8 It. 
machine. Hori- 
zontal, ver- 
tical or 
combined 
machines. 


Sizes 15 
in. up. 
. 


THE INGERSOLL MILLING MACHINE CO., 
Box 2777. Rockford, lil., U. S. A. 








Columbia University 
in the Zity of New York. 


SCHOOL OF MINES, 

SCHOOL OF CHEMISTRY, 
SCHOOL OF ENGINEERING, 
SCHOOL OF ARCHITECTURE, 
SCHOOL OF PURE SCIENCE, 


Four years’ undergraduate courses and special facili- 
ties for graduate work in all departments. Circulars 
forwarded, on application, to the Secretary of the 
University. 


HIGH GRADE. FINELY MADE 


13 in, Drill Press 


WILL drill a 1-2 in. hole to 
the center of a 13 in. circle 
4 1-2 in. deep without mov- 
ing the 
table. 




























No Tension 
on 
Spindle. 
Weight 
330 Ibs. 





Write 
for 
Catalogue 
of 
our 
full 
line. 


500 


investigate the 
aality. We make 
3 3 and 4 Spindle 
Drills also. 
The... 


Geo. Burnham 
Company, 


FRANK — 








9 HERMON ST., WORCESTER, Mass. 





that takes hold when you want it to and lets go when 
you want it to, without making noise enough to wake 
the dead and without any humoring or sleight-of- 
hand moves, is a good clutch. A good clutch is 
merely another name for a Frisbie Friction Clutch. 
Thousands of them are being used and are giving 
the best of satisfaction. 


The Eastern Machinery Co., 
New Haven, Conn., U. S. A. 








17 Years ago 


We commenced the building of the Roper Centrifugal 
Oil Separator. These Oil Separators were designed to 
meet the requirements of careful and economical manu- 
facturers—who were in business for profits—desirous of 
reclaiming the oil used on their cutting and turning 
machines. By the use of this machine chips or small 
articles like bolts, nuts and screws can be thoroughly 
and quickly cleaned of oil, and at sucha trifling expense 
for time and labor that their use in a modern shop is © 
just about imperative. We should be pleased to send 
you a fuller description of this machine, with 
illustrations. 


The American Tool & Machine Co., 


109-117 Beach Street, Boston, Mass. 


Founded 1845. Incorporated 1864. 


“PH ENOM ENAL!’’ 


PREVIOUS TESTS CONFIRMED. ANOTHER 
TEST OF THE WORLD RENOWED 


















AUTOMATIC INJECTOR, 


MADE BY PROF. M. E. COOLEY, OF THE 
MICHIGAN UNIVERSITY. 


We quote from his report : “The next injector 
tested was the * Penberthy,’a machine which 
not only worked most easily, being perfectly 
automatic within a wide range, but also with 
a high degree of economy, the proportion of 
water forced to steam used rising steadily, the 


EFFICIENCY OF 99'. °/, BEING A PHENOMENAL RESULT.” 
Buy one from your dealer or write us for prices. 


Penberthy Injector CoO., "sos Man” 
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MORSE TWIST DRILL & [MACHINE CO., 
New BEDFORD, MaAss., U. S. A. 





No 126 L Manufacturers of 
MILLING CUTTERS Twist Drills, 
WITH Reamers, Chucks, 


RADIAL GROOVES. 


See page 55 of our 1898 


Milling Cutters, 
Taps and Dies and 


Catalogue. 





lachinists’ Tools. 


Send for it. 


Men don’t and can’t live by exchanging articles, but by producing them ; they don’t live by trade but 
by work. RuskIN. 
ARMSIRUNG LATHE AND PLANER TOUL.| Turret Drills HENRY CAREY BAIRD & CO., 


Saves Forging, Tool Steel, Time with from 4 to 12 Spindles. Industrial Publishers, Booksellers and Importers, 
Send for Catalogue. M i I I 1 ng M ach i nes 810 WALNUT STREET, PHILADELPHIA. 


e@ Our New and Revised Catalogue of Practical and Scientifie 













with 4 Spindles Books, 88 pages, 8vo, and our other Catalogues and Circulars, 
DROP FORGED Manufactured by the whole covering every branch of Science applied to the Arta, 
OF STEEL ji sent free and free of postage to anyone in any part of the 

° world who will furnish his address. 


A. D. QUINT, 


ARMSTRONG BROS. TOOL CO. * “esncvenisc’ 3 CLINTON ST., HARTFORD, CONN. 


ELECTRIC 





Pipe Threading Machines. 





With 
adjustable, 
expanding 
dies 








sone tome die 
me. known, 
Si005% MOTORS sa 
ELECTRICAL . - nt yh 
APPARATUS To Drive Your Machinery and Tools ? Be ana “tnreads 
re oO aentica 
the wo gauge are as 
sured, Also 
Pipe Vises 
GENERAL ELECTRIC COMPANY, Screw 1 uuches, Catalogue upon appiieaatt ste! 
SCHENECTADY, N. Y. Bignall & Keeler Mfg. Co., 
Sales offices in all large cities of the United States Box 733 EDWARDSVILLE, ILL 





Keystone Electric Company, 


Chicago, ERIE, New York, Boston. 


make a SPECIALTY o« Electrical Equipments 
for MACHINE SHOPS. 





























00-0-0-0-00-0-0-0-0.00-00.0-00 000000000000 
, y y Are you going to lose 
4 The Storm is Coming—Acyoe geese ie The name of 
of WEsTINGHOUSE 
Non- Li ’ A is a guarantee. 
W urts Anny Lightning Arresters? 
| They Defect. Nothing W estinghouse 
| are ertect, Less. Electric & Mfg. Co., 
Pittsburgh, Pa. 
Awarded the by the Franklin 
John Scott Medal Institute of Phila. ‘ h 
o| W estinghouse 
- New York, Boston, Chicago, Cincinnati, Philadelphia, St. Louis, Electri 
Section Gevten San Francisco, Buffalo, Syracuse, Atlanta, Tacoma, Austin. ecrric. 
; Mountain Electric Co., Denver. For Canada, Ahearn & Soper, 
Ottawa. For Mexico, G. & O. Braniff & Co., City of Mexico. Westinghouse Electric Co., Ltd., 32 Victoria St., London. 
0-0-0-0-0-00-0-0-0-0-0 0-0-0-0-0-0.0-0-0-0-0-0 0-0-0-0-0-0:0-0-0-0-0.0-0-0-0-0-0:0-0-0-0-0-0.0-0-0-0-0-0 0-0-0-0-0-0-0-0-0-6-0 0-0-0-0-0-00-0-0-0-0.00-0-0-0-0-0 





We 


uaxe Boring Machines, Milling Machines, Special Tools "rromouce:s. 1.” 
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NEW YORK. 











Hamilton, Ohio. 


CHICAGO. PITTSBURGH. PHILADELPHIA. 
GREAT BRITAIN: 39 Victoria St., London, S. W. 


MACHINE TOOLS ce acnes ane sizes 
..- Patterns for 300 Different Types. 


THE NILES TOOL WORKS CO., 


BOSTON. 






ST. LOUIS. 























Cincinnati, Ohio. 
Manufacture Planers as an exclusive 





The G. A. ienw Co., 


Planers only ! 





specialty. 


Nothing but Planers! ! 





Va At (Ci) WH Jurp 


PHILADELPHIA, PA. 


MODERN TOOLS ror 


Pend |} Lathes, Planeray Siatters; Punches and’Sheare, ¢ NYE TORS 
SHAFTING. $ Machines, Ete, © = 3 ALL SERVICE. 





«Constant Angle” Twist Drills. 





Accurate, 


Durable, 


THE T. & B. TOOL COMPANY, 


Catalogue free. 


ee Danbury, Conn., U.S. A. 





EBERHARDT’S PATENT 


RADIAL — on CUTTERS 





TRADE MARK 


2 to 10 Teeth Cut at Once. 
Labor 
Money § 


Time 
GOULD & EBERHARDT, Newark, N. J. 








XPORT TRADE A SPECALTY. ST. LOUIS, MO. 


GEAR WHEELS 


and Gear Cutting 
of every description. 


GRANT GEAR WORKS, 
oe PHILADELPHIA, 
: TON. 


” SCLEVELAND. 


Send for Catalog. 











Efficient. 





The Flat caer Lathe 


Does Lathe work accurately up to 2 in. 
diameter by 2 in. long. 


Jones & Lamson Machine, Co. 
MAIN OFFICE AND WORKS: 
Springfield, Vermont, U. S."A. 

ABC and Lieber’s Codes Used. 


| English Offices: Room 6, Exchange puiine. Stephenson’s 


MODERN METHODS. 


Place, Birmingham. ( Pond, Manager ; 
and 26 Vall Mall, Manchester, in charge of 
Henry Kelley & Uo. 
Germany, Belgium, Holland, Switzerland and Austria-Hungary. 
. Koyemann, Charlottenstrasse, 112, Dusseldorf, Germany. 


The Acme Machinery Co., 


CLEVELAND, O., 





Manufacturers of 
Acme Bolt and 
Rivet Headers. 
Acme Single, 
Double and Triple 


neonate Bolt Cutters, “ting from 1-8 n. t 
Also Separate Heads ond aon. 








There are men 


so wedded to old-time notions 
that they’ll go right along year 
after year wasting good money 
in friction losses, when Hub 
Roller Bearings reduce such 
losses to just about a vanishing 
point. Ask for particulars. 


The Ball Bearing Co., 


Boston, Mass, 
12 Watson, Street. 





A. F. INESON, Waterbury, Conn. —- | | 
Light Automatic Machinery, 


Fine Tool Meking and Sub-Press Work. 
Correspondence Solicited. 





Praneo Bevet Gears 
MACHINE MOULDED GEARS. 


Gears up to {2 Feet Diameter. 











Gis» Mfrs. LATHES and GEAR PLANERS, 
6 Race St.. Rochester, H. ¥- 








GLEASON TOOL CC 

















